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 Wherein are fet forth Exactly the 
{F Chief Grounds and Principals of the whole 

1 Art, ina very briet and Compendious form, _- . 4 

never by any ſer forth in the —_—— 

Like nature before, WA 
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A With divers Excellent Conclufions, both Arith- 
: metical and Geometrical belonging rhereunto: 38: :140 
As alſo ſundry ſerviceable Fire-works "47 4:þ 
| 8 both for 3ca and Land ſervice. : ans BN 
' A'Study delightful and very uſeful for men of the beſt Quality, 
and umbrac'd by the greateſt, Princes. 
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Gentleman , PraQticioner and Profeilor in 
the Art thereof. 
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Y at his ſhop under St. 4fagnas Church 
near Loxdexy Bridgny 1668. 
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F Tot the ie Ele ne 
Mighty Monarch. 


CHARLES 


By the Grace of God, of 


1 3 Great Britain, France, nd 
"BE - Ireland, K:29, &Cc, 


SIR, | 
IQ Ting filled with an admiracion of 
SES your Royal parts, and a declarato- 
1 - JJ ry Fame of the Vertues and Hero- 
OI Hick Aftions of your Fame-worthy 
* Progenitors ; - and thoſe tranſmitted unto | 
i ou, by a ſucceſlive, Lineal, and Hereditary 
| right, ſo that that rare Conjunftion of Caſtor 
and Pollux, I mean Majeſtas & Ortu & Arte, 
{are both happily conjoyned in your molt 
Y. AS Sores <a 
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"8 Sacred > er onnge: Thee curious as ſurvey of 
multitude of your Princely parts breed in meF 
a number of defires,ſo-that I have adventured 4 
to break the barren ſoil of my poor portion : | 
that proſperous ſucceſle ſhould rather want} 
to my indeavours, than diligent indeavours|- 
ro my loyal determination. My ſubmiſſive 
allegiance to Tour Royal and Heroick Per-| 
tues, have been an encouraging cauſe to de. | 
fire Your Majeſties gracious Patronage of}. 
this little Zreatiſe of Gunners Art ; but how 
my.unworthineſs may hope of your Goods | 
neſs, I cannot find but in the Notes of Your| 
[0 tranfcedent and gracious Diſpoſition. . Thusþ 
| 8 [> in the loweſt humility of allegiance, I offerſ' 
1-34 both my ſelf, and the imployment of my un-P 
deſerving Service freely to your Highneſſe| 
acceptance, and to defire both to be and ap-ſ 
pear tO be, 
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Yaur Majeſties humbleſt aid moſ | th, 


devoted ſervant, 


John Roberts © 
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| To THE, RIGHT: 
's HONOURABLE 
'S | 


|MOUNTIOY 


| Earl of A(ewport, Lord 
Ndonntzo 0) » Maſter of. 
Ce 


His Majeſties Ordnance; 


— 7, favourable countenance and fit - | 
CRISS thering Reſpect which my Prede- 
$$; ce//or's receive of that renowned Ge- 
F neral, and ever memorable and re- _— 
> markable Martialiſt the Right Honourable the 2 
| Earl of Devonthire,of never ayin Memory your NN 
of Lord ,vips late deceaſed Honour” Father, toge- | 
FI ther with the Duty pn Obligeance , all thoſe of 
my Quality owe unto your Honour , by reaſon 
; of the place and Dignity moſt deſervedly 
. ; Fou are in ,, and called to; makes me of So- 
| Crate Npinion in acknow/edging all my ut- 
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F bring it to the Hive of your kind acceptance 
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Lordfhips Favour : Wherefore labouring like thif 
Bee, ſucking from the choiceſt Flowers the be 
Honey I can gather, the night of r:ſt bzing come, 


d there leave it,as much labour beſtowed about 
Ile; till didigent imployment may more amp'y 
intreafe it. Righ#Honoutable, [amioath tobl 
troubleſome, eſpecially where eff able Gentleneſ, 
out-faceth any merit in ny Self : Therefore pre\ 
ſenting * your - Lorſhip with this. Treatiſe o 
Gunners Art, and my attendant Service, whe 
it ſhall pleaſe your Honour to imploy me ; and - 
praying devoutly for the endleſs proſperity op* 
Tou, and yours, I humbly conclude, | 


_ Yotr Honours, in all duty Ea 
to be commanded, | 


Fohy Roberts, |ma 


4 


% " 


x har © 4 : "E I 4 4 oi io my EF + W's. . 

F k "4 | | V s ; 

Sj 1 % YoÞ>\s - 4 t JS I3L 0 e 'I3C 'S. 

Hi; M444 
d « by #*3- Y 
bY. TE PF, : 
.; a 
. { 1 + © - 4 . L- 


Compleat Canonier, 


s Poſophy fit to be known, 
Ll motions er things moveable cnd in their 
ES cit or repoſe, | 
WS vo all moons are made upon ſome 
| SSW8D> quantity continually, 
| - Every firaple body is either bright and light, or elſe 
groſs, dark, and pongernus 3 and according ro the vari» 
ety and differences, it is always naturally carried to» 
wards ſome one or «ther part, mh 
The World hath heighth as upwards, or depth as 
downwards 4 and the depth dependerh upon the tnflu» 
ence of the height, | EE 
All pure and rare Bodies aſcend, a5 the firegmore than 
the air z bur the chick and groſs bodies deſcend, as tho 
Earth more than the VV ater, _ 
Nothing worketh naturally in that which is wholly 
[ like, or wholly dulike,byt in 112t which is contrary t©.ir, 
and more feeble, | 
The form working is alded by the qualities, as the 
mattet ſuffering, whic, tulle! 2ri: by the quantity, 
Nature is extremely curious 25 wel! of her perfeQion, 
mt her conſervation , and then when all things con» 
Ipite, 
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And firſt of principles of Phj- 


— 
= 


: 5 ky not bh: t to + he half þ ph «7 A yob 


" V Wand & ;} 


Lordſhips Favour : Wherefore Doonrthe like thif 6 
Bee, ſucking from the choiceſt F lowers s the bel 
Honey I can gather, the night of r:ſt b:ing come, 


T bring it to the Hive of your kind Acc: tan 


d there leave it,as much labour beſtowed abou 
Itetle;j till diligem ;mployment may more amp} 
increaſe it. RightHonoutable, [amloath to hb 
eroubleſome, eſpecially where eff able Gentleneſ 

out -Paceth any merit in niy Self : Therefore pre 

ſenting * your - Lorſhip with this. Treatiſe | 
Gunners Art, and my attendant Service, whe 
it ſhall pleaſe your Honour to imploy me ; ani 
praying devoutly for the endleſs pr oſperity G 


I, ks and yours, 1 bumbly conclude, _ 
da 
en( 

ET : | the 

_ Your Honours, in all duty Fe 
to be commanded, 

| lik 

ant 

Fohy Roberts, |m« 
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"7  hofophy fit to be known, 


8 Ll motions er things movcable end in their 
SAYS !<it or repoſe, | 
WAS 5 all moons are made upon ſome 
SD quantity continually, 
nd | Every ſimple body is cither bright and light, or elſe 
; of $#91s, dark, and ponaerIus 3 and according ro the vari- 
| cty and differences, it is always naturally carried ro- 
wards ſome one Or ather part, 
| The World hath heighth as upwards, or depth as 
downwards 4 and the depth dependerh upon the taflu» 
ence of the height, | piped 
All purc and rare Bodies aſcend, as the firenore than 
the air 3 but the thick and groſs bodies deſcend, as tho 
Earth mors than the VV ater, 
Nothing worketh naturally in that which is wholly 
[ like, or wholly dulikegbyt in 112t which is contrary c0.i8, 
and more feeble, | : 
The form working is aided by the qualities, as the 
matter ſuffering, whicy, (utler 21; ty the _ | 
Nature is exrremely curious 25 well of her perfeQion, 
wo her conſervation , and then when all things con» 
pire, 
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1 And firſt of principles of Phj- 
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' Orb, nature admitteth no Emprtineſs, 


Qt down any number as comes into your mind, as 


put a prick over the firſt figure, and rhen over the third, 
a5 you ſee aboye done 3 and ask what is the {quare 


'__ As.wellthe Action that commeth from the Agent, af © 


the paſſion from the Paricnt hath proportion. 


Accident taketh his unity fron? the SubjeRt, and goeth 


nor from one thing to another. 
Every Corporal thing repoſethin its natural place, 
motion may be made any where within the 2001s 


A body rarifying its ſelf, the place thereof increaſeth 
35 the body increaſfcth, | | 
The reſiſtance of the moved, proportioned to the mo- 
ver, furthereth the morion. 
The longer the chaſe of a pecce , the louder the re- 


rt. | 
FA the force of the ſtroke dependeth on the ſwift- 
neſs of the courſe. ; 


A-Tatle of the Square. Table of Cubes. 
CEL i] 
| YE 2. 4 8 | 
WE Ny Bhs 22 "9 (7M 
| 4 |_16 4 _|_ 64 | 
3.3 1.9 5 EY 
LY 36 | BW 216 | 
| 7 49. FP 4 37Z 
, & _04. ; 8 $12 
TEES _9 |'729 


How to extra# the Square root. 


thus, 2160 9. Thenbegin at your right hand, and 


road 


F rootof 2, which is as many figures as you have under _— 
th] your firſi prick, and you thall fnd bur 1. then pur thar >. 
tigure in che quotient, and ſubtract rhar x. out of 2, ſo 3156 
e, | remainerh 1. then double your quotient, and ſer that 1 
rs | double under your fecond figure, dividing the num- * ff 
ber over by that double. Bur take hecd you leave e-. Si 
| rough to take the ſquare of thar figure laſt ſer in the. M8 
quotient out of the remainder. Laſtly, double all your KI 
go. | quotient, and divide as aforez then ſquare your third fi- = | | 
gure in the quotient again, and fubſtrad it out of the re- 3300 
«. | mainder, ſo kave you done this ſum. Look row often = Ill 
you have pricks, ſooften muſt you double and multiply 1,280 
:. | ſquarely, and ſubſtraR alſo ; fo many figures alſo will FW 
there be inthe quorient, as there are pricks. And com os WM 
ſequently of any qu ex-whatloever. WK oa + 
———Y vn #5 Wd. 3 © 
To know the neereft root of a namber not ſquare, PE 


F any fraction remain, by diligent obſervation of this, 
| dog may come as neer as you would deſire in any pra- 
Rick, to gueſs within leſs than ordinary is known, Set 
next your right hand after your ſum, eicher two, four, 


or ſix cyphers, the more, rhe lefler your error , and the 3 

nearer by much ſhall you come unto the root, obſerving _— | 

the ſame manner in working as you did'before.. _ 
And now I will ſhew you by particular Queſtions in Ez 


the art Military, how neceſlary it is for any one intend- 
ing to be a compleat material man, to have good judge- 
ment in the extraction of the ſquare and cubick roots, 
and allo in the depth of Arirhmetick, and what excel- 
lency of knowledge is attained unto thereby , and how 
far they are from being Souldiers, as are ignorant there- 
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The firit Queſtton. 
ng 3 great Armies, would caſt thenj The! 


- Firſt 


. General havi 
into three ſquare batrails, bur he knows not howgo201 
many men he ſhall ſet in-the tront of each batrail,. -  þs 101 


wy / - _ The number of the 3 Armies are theſe , in the firff Int 
= 34 there are 5625. in the ſecond 9216. and in the thirdþeſs 5 
334 I5129. In t 
Fg To do this, you muſt extrad the root of every Armand Þ1: 
Ef. % ſeverally, ſo have you your deſire. \No 


ahh M1 
Is, 


wt] 
v7 » DP.” 


In the firſt you have 75. men ſquarezin the ſecond 96,þo eac 
men, and inthe third 123, find 
If you were commanded to make a ſquare battail ofjnumb 
all three Armies, add them firſt rogerher, then extra&|for th 
the ſquare root;and if any remainder be,you-may imploy |exce 
chem where you pleaſe. : ricula 
| ex The ſecond Queſiton, - 
King hath a great Army in a valley, that in march- 
ing, the front can be but 18. men, and the flank} H 
44352: which he is deſirous ro caft into a ſquare bartail. | any ! 
Multiply the flank by the front,: ſo have you the full | by 2 
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number of the men : then extra& rhe ſquare root thereof, P 
ſo have.you what can be deſired. - 
ore 

The third Queſtion, A 


'A General hath 3 Armies in the Field, to the number of : 
A of 28289, men,and none of theſe thr. e aprro make | ab! 
aſquare battel ;. the Serjant. Major is Commanded by be 
tus General to ſet them in three ſquare Bartels. | 

| Thefe are the 3 Numbers: of the three ſeveral Ar- w! 
miss ; In;the firſt there are 10296. .men in the ſecond | 


9493- andin the third 850d; men. be 
Mark this ſeriouſly, tor ir is not ordinary; you ſhall q 
" find more exquiftite Work than you imagine, becauſe: ; 


" the queſtion is more difficulr, | 
ery ; A Firſt, 


bo : 0 OO TIN + AE 
Firſt, extract the ſeveral roots of the three Armies,” "3 
nf Then take the greateſt ſquares of all three numbers, - 
meo2o1, and his excels 95, togcrher with his root, which 
s 101; * 
firf] In the ſecond, the greateſt ſquare is 9409, and his cx- 
idfeſs 84, and his root 97. {J| 
In the third,the greateſt ſquare is 84.64, his exceſs 36,, =_—_ 
Myþnd his root 92. And thus have I found the three exceſles. HM 
Now for to end the three defaults or wants, I add one 
96.ko each root, and multiply rnem ſquarely, andſo of 102 
find the Square to be 10404 3 and if I ſubſtrat the firſk 
 cflnumber,which is 10296 our of it,there will remain 108. v0} 
aQjfor the firſt want, and thus do by the other two, ſo your wt 
Oy [exceſſes and wants will be as arc here ſet down in par- Ml 


ticular. . A- B C 
*S6 dd Exceſſes 95 84 36 
J- Wants 108 ITi-” 149 


k5 Here I compare the exceſles with the wants, ro ſce if ' 
[. | any two exceſics will make up the others want, and | ſee 

[| F by a light proof it will not juſtly ſerve, 

;| As forthe wants, I do net compare them to the cx-- 

| cefles, for every want is greater than the exccſs : there- 
fore two wants far too great for one exceſs. 

Whereforc when this Rule faileth,take the two wants 
| of any twa numbers, and add them firſt together , then. 
abate them from the third number, and if the remainder- 
be a ſquare number, you have gotten your delire. 

As for example,take the wants of the firſt and ſecond, . 
which makes 219, and that do I abate-from the third 
number 8500, and there remains $828 1,which Ice may © A 2 
be a ſquare number, and g1 the root thereof. -——- 
Wheretore I ſay; that theſe three numbers following . > B11 
pra be the roots of rhe {quare bartels, as here I have ſer 
theme | 
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To ftnd the neareSt Cubick 
.ro0t and cubical. 
You muſt do it by addition 


* Of cyphers (as is ſpoken of be- 


ore in the ſquare-root) in 


ſuch ſort,that they muſt be al- 


. ways ternaries, as 3 or 60r 9 or 12, and then procee 


RTETSares urito the ſecond prick : this don 
=_——” plc all your Quaticnt, and divide as bctore, and as þ- 
- - didbythe firſt and ſecond pricks aftcr your diviſion, _ 

- doby the reſt, and you have obtained your deſire, Lag. 
upon this following Example. 


; SET 4 


26463592 ( 29 
12 
108 


486 


729 


forward with the like order of work, as before. 
A Queſtion of Doubling a Cube, | þ 
F.the fide of -a Cube be 3 foor, how many foot ſhall} [” 


the ſide of that Cube be, which muſt be double unto] be; 
it> Firſt, find the quantity of that Cube thar is pro-Þ 


Ic 
-J; 
I , 


pounded, and then double that quantity 3 laſtly, extraR} doe 
the Cubick root of that double number. 
As for Example , The Cube is 3, and therefore the an 


whole Cube is 27, whoſe double is 54, and the 
-rOOt IS 3 foot, and 2 and 3 of x3. 


Cube of 2 


Cubick 
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x A Queſtion of two C 
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divide by G4, and ſo find I 79-53, whereby I may know, 
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ubes., | 
' & "Cube of Braſs of four inches ſquare, doth weigh 
FA ſcvcn pound weight 3 what ſhall a Cube of Braſs 
of nine inches weigh ? | I SSIS | 
The proportion of their fidesare as 4, which nuuſt 
ſer down twice, and multiply them together as trations 4 
would be, and ſo it will be thus, 23% rhat maketh 7%; -.."  "_ 
| © Wherefore I multiply the weight of the lefler Cube, ; 
being 7, by 729, and it maketh 5103}, andthatdol 
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that the weight of the great Cube'is 79 pound, and 


neſs. Therefore'T multiply 20, tharis the weighr of the 


 Itby the Denominator : and ſo ſhall I have 254 Z, ior 
. the weight of the greater bullet, : 


Pn Ce Dear, oe > 
_ ADan—_y 


near 4 Of a pound. 


A Queſtion of a Gun, 7d 
' A Gunof ſix inches diameter , doth ſhoot a bullet of 
ewenty pound weigntz what weight (ball that buller 
be, that ſerves for a Gun of 14 inches in diameter ? 
All 'G lobes bear triple that proportion, that their diameter Euclid. 
does. So in this example , rhe proportion of their dia- _ 
merers being as 14 to 6, Or as 7 to 3, I ſuall tripple ir, 22m: 
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andthen have I the proportion of their globes, more , as My 
Vherefore I ſer the three fraftions thus , 322, now is - 
oundgG, AJ 


and they make *** , that is.12 32 , when you have di- * 
vided the Numerator by the Denominator. Ando is 
the proportion of the globes, as well in weight as inbig- 


lefler, by the Numerator of the proportion, and divide 


Another Queſtion of a bullet. 
Bullet of Iron of ſeven inches diameter , weighed 
27 pound; what ſhall be the diameter of that bullct 
that ſhall weigh 125 pound ? 5M 
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I ſet down #33 andI fee the Cubick root of 125 is oF: 
and the like roor of 27 is 3 3 which numbers I ſer inth 
room of the other thus, = which declare the proportiq 
between the diameters of the two bullets ; rhe diamete 
of the leſſer is known to be 7 , therefore I multiply tha 
7 by 5, whereof cometh 35 3 that divided by 3, yieldett 
in the quotient 11. 

The Proof hereof. | 

Multiply both roots cubically, if their roots be in pro- 

portion as their weights, then is your work true;elſe not,| 

As for example, 7 multipli'd cubically, makes 343, and 

117, multiplid alſo cubically, makes 428 27. 

To multiply a fra&ion cubically, as 1 1 ;, firſt, reduce 

it, and make it 35 : that 35 multiply eubically , youſ 
have your deſire, 


How to turn a whole number into a fraftion | 
of the Ithe denomination, | 


ns 7.15 the number you deſire to turn into the 
- like denomination, that * ( as above ) is of, multiply 
7 by 3 , the denominator of the other fration » and it 
maketh 21., that 21 mnltiply cubically, and it will be 
2254; Theſe few Rules diligently obſerved, will much 
enable an Artiſt to perform many things belonging to 
this Subje&, alſo much benefit, experience, and delight, 
ſhall any man reap , that hath judgment to try and pra- 
Qiſe the ſecrets thercof. 


A Queſtion of whole numbers and fraftions. 


Faulcon of 2 inches inthe diameter ſhoors a bullet 

L”\% of 3 pound, what ſhallthe Culvering ſhot weigh, 
who diameter 15 5 inches ;. 

To anſwer this, and all ſuch queſtions that muſt be 

cubically multipli'd , you muſt reduce cach bullet 

into 


» 
. 


(0) 


ha 


leth 


ay 
© 


mt his proper fraction. As for example, 24 makcth *3 


IICA 


| andalſo 52 maketh*;, then I multiply each numerator 


cubically , and I find che Cubeot the lefler ro be ***; 


9 


et - 2nd the' Cube of the greater tobe ***Z, Then ſerdown 


3 , the diameter of the leſſer fraftion , like as before , 
thus, } which being wrought puncually by the Rule 
of Three in fractions , you ſhall have for the weight of 
che bigger bullet 2e pound, and almoſt 4% 


| How you may Geometrically find ont the Diameter of ay 
bullet that weigheth twice ſo much as a known bullet, 

Ake the true weight or diameter of the leſſer bul- 

' ler, whoſe-weight you know, and ſquare the ſame, 

| ain the figure following:Then draw a line that may di- 

vide the fatd ſquare into two equal parts, in the two op- 

| poſite angles , and thar line ſhall be the' diameter of a 

bullet, twice the weight of the other ; then divide rhar 

_ diametrical line in tweequal parts,, fetting one foot of 

| your Compaſs in the centre}, and with the other foot 

draw a eircle 3 and that circumference will repreſent a 
bullet, twice as much in weight as the lefler, 


Toprove it Arithmetically, 


He diameter of the leſſer bullet is 5 inches, rhe 

{quare 25, thar ſum double is 50, the ſquare-roor 

ot 5a is.7 and ſomewhat more; and ſo much 1s rhe dia- 
meter of the greaterbuller,, © 1 Pe 4 

v1] C 2 By 


IP 
$ 
A 
k 
6"; 4 
| 


= 


"Os 
nay 


"TE AE hg x0: 
CT or efron 


Mr wþ - 
$f 4 WW] FM, 
_ 

RR 


l ſ I 
AMMO" hich 
* Fant Þ ww 


: oy Ss 
_ YacaZ3 
Fd 
2 
wh 
M4 
*, \ wont 


. 
24 
= 
. 


9 


By one Bullet to know the weight of another , 
the Diameter gtuen. 


Canon of ſeven inches ſhoors a buller of 32 pound:| xx; 


' {A I demand what weight that bullet (hallbe of, tha 
1s nine inches in the diameter ? 

Multiply the diameter of each bullet cubically , a 
7 times 7 i5 49, and 7 times 49 is 343 3 then g times, 
is 8x, and 9 times 8115729 : then £4 the Rule of three 
fay, If 343 give 32 pound, whart ſhall 729, give > Mul.| 
tiply and Divide, and your quotient will be 68 ,+., 


How by thewetght of one Piece, to know the 

__  rerght of thewther, ARISES 
I F a Minion of three inches bullet weigh 500 pound, [ 

demand how 'much a Canon. of 8 inches buller will 
weigh, that is able to receive his proportional charge to 
che Minion, The Cube of 3 1s 27, the Cube of 8.is 5 12: 
Now by the Rule of Proportion ſay , If a7 give 512, 
what ſhall 500 give Myltiply 512 by 500, and divide 
that product by 27 , and you will have in the quotient 
9481 :2 the true anſwer tothe queſtion, 

The Canon therefore thar fhall-be able to carry a 
proportional charge to the Minion, mult have 9481 2; 
pounds of metall : but becaufe commonly thoſe greater 
forts of Ordnance are not fo maſſie of metal as indeed 
they ought to be , the Gunners obſerve this for a general 
rule, thatin all pieces of abaye fix inches in bore ,. they 
abate + of their ordinary charge. 


Tokuow how many ſhots of Powder will be in a gratd 
Barrel of Powder , for any Prece. 
Uppoſe a Culvering fhoor 10: pound at one ſhoot ; 


.) how many times will a grand Barrcl of. Powder 
ſerve 


C3 © Q. © japan 


Fferve the Barrel holding three hundred weight ? : 


| Examp'e. 
| Divide 300 by 10, the quotient is 3o, your deſire. 
T he Proof. 
Multiply 3o by 30, or 3o by 10, gives 300. So may 


> Bf you know for all other ſorts of Ordnance whatſoever. 


By knowing what Powder a Pizce mu$t have, to know 
bow much a Piece of another bore 
will reqaire; but, Cave. 


F a Minionof 3 inches the bullet, requires 3 pound 
Ic powder for his charge, what powder will a Ca- 


| non of 8 inches bullet require 2 


Multiply 5 12, the Cube of 8, by 3, the charge of the 
Minion, and it maketh 1 5 36, which divided by 27, the 


*| Cube of 3, the Diameter of the ſaid Minions buller, ſo 


have you in the quotient 59 7; ; ſo many pound of pow- 
der is the due charge of your Canon + Bur by the Rule 
afore- ſaid, you find the Canon hath not his proportional 
metall , therefore you'ought to abate Z of the powder , 
ſo will there remain 44 pounds, or near, for your Ca- 
nons charge. 


To find the Superficies of a Bullet. 


"Icſt, bya pair ot Callibres find out the Diameter , . 

which ſuppoſe it be 7, then muſt the circumference 
benear 22 ; but for ſpeedy work, and to avoid a tedious 
diſcourſe thereof, being that no greater error enſueth - 
thereby, take 22 : nowmultiply that number by 7, it 
producerh the ſuperficial content &t- that Globe, Ba: , 
Boul, or Bullet, 
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A Table ſhewing the weight of all Iron Bullets, in yiel 
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To fiud out how many ſquare inches are contained in 
a ſolid content of a bullet, and conſequently, 
how many pound weight, 
F 7 Here is a bullet, whoſe diameter is nine inches, how 
.Y, many ſquare inches arc there in the ſoltd content? 
Mulciply 


Fantiply the diameter 9 cubically, arifeth 729, which ® * 
#F nultiply again by 11, maketh 8919 : that divide by 21, 
" 1] yieldeth 381 inches and 5: ſomany inches are ina bullet 
of g inches diameter. Now to know how many potind 
weight is contained in that global body , multiply that 
| | quotient 3817 by 4, and divide by 16, it will ſhew how 
| many pounds of Iron that buller weigheth : for an inch 
ſquare of caſt Iron, weigheth 4 ounces fers . 


wry 


To find the true congent of a Circle, 


FT" Ake the one half of his diameter , and multiply it 

L inone half of the circumference, and it produceth. 
the Area, or ſquare the diameter, and multiply the 
produQ by 11, and divide the reſult by 14, and it alſo 
| ſheweth the content, | 
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Arithmeticallyto fiud out the mean proportion 
between two numbers, 


# MX?) both numbers one' in another, and then 


extra& the ſquare root, ſo have you the mean. 
proportional, 


225 8 


14 4 
> 61e 


Suppole the line given is 12, andthe perpendicular g : 
, | J0wyou muſtmulciply 12 in itſelf, and it maketh x44 ; 
| then 
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\._ © *thenmultiply 9 initſelf, and it maketh in produ& 
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A FT Ultiply cach number in it ſelf : then ſubſiraR . 


mand the quantity of each fort © 
-of 5600 pound weight 2 ain 


then add both the multiplications together , and it malf F 
eth 225; Laſtly, extract the Square-root , and it kay m3! 


.'T5, the juſt length of the hypothenuſal ſought, _Þ 7 
| be ( 
"Geometrically to-find out the mean proportion bind 
| between two lines. 
Xtend one of the lines to the number of inches hej 


in length, upon the end whereof cre a perpendial 
lar tothe juſt length of your other ſuppoſed line : th C1 
thar line which is the hypothenuſal to them both, is; \ 


mean proportional. Re 
wil 

Tye Hypothenuſal and one ſide given , aril 

to find the other,  Ioafl 


Iefſer our of the greater, the Square-root of there 
mainder is the true length of the third (ide. 


Arithmettically to know how much of every ſort of t 
Metall Is 13 a prece of Orduance. mul 

the 
Or every hundred pound weight of Copper, to pufmnl 

$ inten pound of Lattin,and n= pound of Tin. I dqyou 
Metal in a Culverin 1 


Note, thatT joynall the feveral mixtures togerherþy t 
and they make 118 pound, which 1s my Divifor - thenſhou 
multiply the weight of the Picce by cachmixrure ſeve 
rally, and there arifcth of too of Copper 560000 : th 
which fum is to be divided by the Diviſor 118, andthe 
uotent 15 4745 and ,73 parts, fo mvch Copper | | 
tncre 11 that Ordnance 3 and thus muſt you do to knol OD, 
tow mucl! you tave ct the other two ſorts of mctall. ua 
| To * 


> 1 
= 


Fg -. AE 


ml To provethis, add all three quorients together, if they | 
aved make theſum before mentioned, it is right, 

The Lattin doth incorporate, and caulerh the peece to 
be of a good colour, and che Tin doth ſtrengthen and 


bind the other mixtures together, 


het To find the ſuperficial content of the hollow concauity 
dial of a peece of Orduance, 


thy CUppoſe the Diameter be 7. inches, and the Cilinder 
15 tf) 12. foot, what is the content ſuperficial ? 
Reduce the Cilinder 1 2. foot into inches, maketh 144. = 
which mulciplyed by 2 2. the circumference of the mnzel 
ariſcth 3168. the ſuperficial content of the metall com- 
paſſing rhe hollow Cilinder. 


A th | : - 
wer Tofnd # he craſſityde, or ſoltd content of the Ciltnder 


of any peece, 


(*Irit multiply one halt of the Diameter, in one half 
| þ the Circumference,or clfe ſquare the Diameter,and 
multiply that product by 1x and divide the reſult by r4. : 
the quotient will ſhew you the content - the which 
altiply in the length of the Eilinder , the produ& is 
[ degyour deſire, 
It you deſire how many foot in ſquare meaſure ir con- 
ains, divide the number of inches in the ſolid content, 
herþy the number of i1ches ina foor ſquare, whichare 1728. 
en our queſtion is reſolved, = 


eve 
To meaſure any ſort of Timber, 

] he 

-r 86, Uppoſe your Timber be 8, inches one way,and 6. in- 


ches another way, and you are defirous to know how 
any inches in length will make a foot ſquase. 

To Multiply 8. by 6. and it makerh 4$. winch number 
divide 
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| The Compleat Camonier, TP 
divide 17 2 8. (. becauſe there are ſo many inches i 


ll ” 
. 


foot ſquare ) and you ſhall have 36. inches in the quf 


tient, ſo many inches long will make a foot ſquare. 


'Timber,. Thus of all other cubically. [ 
: : ; 4 p 
A Table how to weigh a great deal with [dc 
| — fewweights, "ſpa 
Fin 
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T One to go, with )3 
|| theſe 4. wetghts, Jg 
| 27 


FI 


Oxeto 121. with 3 


You may | theſe 5, neights, 4 
weigh any o7 
mumber of a gg 
pounds from | | - 


I 
1 | ny 3 
One to 364. with Jg 
theſe 6, wetghts, N27 
_ pe 
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The pounds to be weighed, arc weighed withash| 
ny namelike weights, to be done either double or thy 7 
fold : ſometimes by adding one weight ro another, ! 
ſometimes by taking away and adding to the cont! 
ballance, 


$ ink 
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The Compleat Caronmters © 


1's meaſure any ſort of board, laſs, pavement, &c. 


| OW cal: ply the breadth by the length, as a boards 


| 


17. inches one way, and I 39. inches another way , 


| multiply 139. by 17. and it maketh 2963. which divi- 
Þded by 144. leaveth in the quotient 16. foot and 724 


parts of a toot, Note that in flat meaſure there is bur 144: 


| inches in a foot, but in ſquare meaſure 1728. 


To meaſure Land, 


A A Ulltiply the breadth by. the lengri ( if ſquare, or 


long ſ{quare') anddivide the produdRt by 160, be- 


{cauſe there is 160, ſquare perches in an acre, fo ſhall 
fyou come to the Area, but it your ground be irregular, 


ou muſk caſt it into triangles ; and it it bea right angled 


_ Triangle, multiply half che perpendicular .by the whole 


ſe, and divide it by 160. but if it be an obtuſe triangle, 
kr fall 4 perpendicular from the obtuſe:angle to the baſe, 
nd multiply half the length of that perpendicular by the 
hole baſe, and divide by 160. as before, you have the 
ontent. ROE. , 

| Alſo if you have a peece of Land to ſer out,as to know 
it be 12, Perches in breadth, how many perches tt 
ould be in length, ſay by the backward rule of 3. if 4.. 
lves 40. what ſhall 12 give > mulciply 4, by 40. makes 
$6. which divided by 12: and it giveth 13, perches,and 


lo of all ſuch like, 


To meaſure any irregular ſubRance whatſoever, as a 
Crown, Horſe-head, or any Image, or con 
caved peece, | 
Ake a veſlel that is very ſtanch, and 4. ſquare, and 
pur water into ir, and when the water is ſctled, 
D 2 mark 
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'Thec empleat Canonier. 
mark with your knife how high it riſcth in the Veſſel 
and then put in your irregular form whatſoever ith: 


and mark with a knife again how high the watcr th 
bears, or riſcth 3 then rake out the irregular form agai 


| and meaſure cxactly the ſpace between the marks, af 
multiply the breadth by the thickneſs, and obſervet 


kngth, and you have your defire. 


A 


How by knowing the weight of one Fathome of Rope, to 
kaow the wetght of anther, 


' A Cable of ro inches compaſs weighing 16. p 
every Fathom 3 how much will a Fathom of t 
Rope weigh thar is 15, inches in the Diameter, a 
made of the ſame ſtuff >- | 
Multiply 15. the greater init ſelf maketh 225, 
that multiplyed by 16. the weight of a Fathom of 
kſfer Rope, maketh 3600, which divided by 100. be 
the ſquare of che leſſer rope, leaverh in the quotient j| 
pound, the true content. 


By the compaſs of any ſmall Rope, to find the Diameter 
RE and werght of one, four, five, or ſix 
mes as big. 


-Uppoſe the ſmall Rope is 3. inches compaſs, 4 
that it is required to know the height of another 
times that compaſs, multiply the number 3. ſquarely 
riſeth 9. which multiply again by 5, maketh 45. tit 
extra@the ſquare root thereof, and you ſhall have 6 
to much in Diameter is the greater ; that done, you mi 
as before find his weight and circumference, 


The Compleat Canokter, 


How to know what empty CaSk wil carry any ſort of 
Ordnance over a River, 


Tis thought ſufficient, 5. Tun of Cask will ſwim a 
Canon.of 8. or gaoo. weight, 4. Tun a Demi-Ca- 
non, 3. Tun a Culvering, and two Tun a Saker, ac- 
counting all proviſions to be made faſt thereunto, as 
planks and ropes. 


How, by k»owing what powder a few peeces ſpend, being 
ſeldome diſcharged, to know how much many of the 
ſame will ſpend being often diſcharged. 


I 4. Canons be twice dicharged, and ſhoot 240. 
pound of powder, how mich powder will ſerve 5. 
Canons, to ſhoot every one 6.. ſhootz work by the dou- 
ble rule of 3. and fay, if four Canon ſhoot 240. pound, 
what ſhall 5. do? and you ſhall find 300. then ſay a- 
gain, if 2. gives 309. what ſhall 6, give > multiply and 
divide, and you hall have in the quotient 900. 


To know how much powder each Canon ſpent tn the 
tor former concluſjon at a ſhot. 


| Ultiply 4. the number of Guns firt propounded , 

by 2. the number of times they were diſcharged,: 
ariſeth 8. by which divide 240, the quotient will be 30. 
which they ſpent at a time, 


s , The proportzons between Bullets of Trow, Stone , 
Y; and Lead. 
_=_ Buller of Iron'to the like bullet of Marble, is-in 


\ proportion as 15.15tO 34. | 
A Bullet of Lead to the like of Iron, is in proportion 
2528, t019, | 
; D 3 He 


A The Compleat Canonrer. — 
A Bullet of Leadto the like of Marble, is in propor- F 


tion asS4.tO I, tl 
n 

By knowing the Diameter and weight of an Iron Bullet, c 

to find the weight of a Bullet of Marble, 4 

8 . el 


' A Dmirt an Iron Bullet weigh 9. pound, of 4. inches | 4 
[\ high 3 whar ſhall a Bullet of Marble weigh of like | þ 
Diameter > þ » 
He ſhall have ſuch proportion as 34. to 15 3 there- | x; 
fore multiply 9. by 15. the preportion of the Stone- | x} 
bullet beareth, and there ariſeth 135, which divided by | i 
34. the quotient is 3. pound, and 3; parts of a pound, | 


| | fn 

How to know Arithmetically where to place the Truntous |}. al 
of any peece of Ordnance, fr 

m 


M Eaſurethe length of the bore of the peece from | bi 
2" che Muzle to the Breech ; divide that meaſure by | in 
7. and multiply that fum that commeth of the quotient 
by 3. the produd will ſhew you how many inches the | te 
Trunions muſt ſtand from the loweſt part of the con- | at 
cavity of the peece, | re 
And farther note, that the Trunions ought to be placed | ni 

a3 7 of the circumference of the peece may be ſeenin Þ ar 


that place where the Truntons are ſer, be 
w 
How mach rope will make breeches and tacklings be 


fer any peece, 


T is arule, though not ebſcrved by the vulgar, yer 
4 by the meſt experienced Sea-Gunners, that look how 
many foot your peece is in length, ſo many fathom of 
rope nulſt there be 1n one tackle for ordinary or cxtra- 
_ _ ordinary 


$ 
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" The Compleat Cagoner. - | 
ordinary peeces, and their breechings to Le four times. 
the length of the peece, with ſome over-plus for faſte- 
ning at both ends, -I have againſt ſtormy toul weather 
cauled divers quoyners to be bored twice through with 
an augor, and nailed down upon. the deck, the thickeſt 
. endcloſe as could be tothe fore trucks,of purpole to hin- 
der ( what might be) the ſtretching or ſtraining cf the 
breechings and tackle, that the pecce ſhould nor any. 
way ſwerve. But if your peece accidentally break her 
ulings and breechings , you have no better way for 
the preſent to prevent danger, but with expedition to 


4 DI Cs atk 


 diſmount her. 


Alſo I could wiſh the rammers and ſpunges made of 
{mall haſer, ſhould (for laſting, and for the better ſervice 


- allo ) be armed cloſe and hard with ſtrong twiſted yarn: 


from the rammers end quite to the ſpunge, which would 
much ſtiffen, and make it more uſeful and laſting to ram. 
both wad and bullet cloſe tothe powder, eſpecially be- 
ing done in time. | 

1 do adviſe all his Majeſties Gunners of the Navie .. 
to take an eſpecial heed, and diligent care in the election 
and chooſing of the Yeoman of the pawder-room, by 
reaſon he is upen all occaſions to be amongſt the amu- 
nition : for by his negligence, or diſhoneſty,infinite loſs 


\ and danger may accrew ; therefore it is fit ſuch a man: 


ſhould be firſt known to be a loyal ſubje&, and one thar 
would perform the office with both care and diligence 
before he be admitted the charge thereo#, 
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7 he Names of the principal Members of a Piece 
tg ; of Ordnance 


| T-liſt, the uppermoſt part round abour the Piece, may 
| | * becalled rhe Superfictes of her metall; the ſubſtance 
cr whole maſs of mctall , the Body ; the hollowneſs 
- F thereof, the Concave, Cilindecr , or Soul : the whole 
) length, the Chaſe : So much of her Bore as containerh 


her powder and (hot, 15 the Chamber, or eharged Cil- 
linder 3 therematnder, her vacant Cillinder ; the Spin- 
dals or Ears are called her Trunions 3 and the ſpace be- 
tween them, the gravity of her Centre; the pumel at ker 
coyl, the Caſacabel, or her Deck : the little hole, the = 
Touch-hole ; all the metall behind the Touch-hole, her = 
Breechor Coyl; the greateſt Ring at her Touch-hole , =! 
her Baſc-Ring ; the next Ring , or Circle, is the re-in- 
forc'd Ring 3 the next to that, the Trunion-Ring 3 and 
the Circle fore-moſt,, her Mnzzle-Ring : Laſtly, the 
Ring between the Trunions and Muzzle-Ring , is called 
the Corniſh Ring ; and all the Rings, Circles, and Emi= 
nencies at her Muzzle, are called the Friez, as you may 


] (cein the Figure juſtagainſt this matrer, 


What Inftruments are moſt fit for a Gunner, 
"THe Calabre Compaſles, height-board, inch ſight- 
- & Rule, Gunners Scale, Gunners Quadrant, divided 
Into gedegrees, and into 12 points, and their minutes, 
with a Geometrical Square to take Mountures, Levels, Iv 
Heighths, Breadrhs, and Diſtances : a pair of reight- ied 
pointed Compaſſes , with a little Braſs Level, Scales, | | | 
and Weights, Priming Irons , Moulds to make Croſs- M 
bar ſhort for Muskets, a fair Book for your Accomprs , 1! 
andan Iron , with a Spring and a Tranſome todiſpart'a wil: 
; | Pics . 


' to beat off the foulneſs of the ſpunge 3 then his / 


| giving three or four hard ſtrokes, which will gather tix 


The Compleat Canonrer.. 


Piece of Ordnance 
down , according to the diameter and thickneſs of a 
Piece; let the Tranſome be long enough to reacht 
Baſe-ring from the Touch-hole. his Injtrument is 
neceflary, though not commonly known. | 


How to Load and Fire a Piece of Ordnance 
like an Artift, 


Hes all things fitted,and in readineſs prepar'd iq 
ſervice, firſt, mark the wind , and be fure to 
your budge-barrel, and the reft of your powder to we 
ther your Piece, then place your Lint-ſtock to leawarc 
having clear'd the Touch-hole,ſpunge her well, ttandiy 
by the right ſide of the Gun , and when he draws « 
the ſpunge, ſtrike'two or three blows upon rhe muz 


ſiſtant declining the budg-barrel afide , he ſball thru 
in the Ladle to fill ir,” ſtriking off the heaped powder 
and giving a little ſhog , the better to ſettle the reſt 
th: Ladle; ſo being filled and firiked, ſtand by the righ 
{ide of the Piece, ( as clear as he can from the muzzle 
and put in the Ladle to the bottom of the concave ver 
fteddy, quite home to the Touch-hole , and when itt 
arrived ro the bettom of. the bore , laying your right 
thumb upon the upper part of the Ladle-itaff, tun 
the ſtaff , until your thumb be quite under it , and giwl 
a ſhake or two to free the Powder from rhe Ladle, beat 
:ng him up, that none may come out again : Then pit 
rhe powder home ſoftly with the Rammer, after which, 
pur in good wad , and. thruſt it home to-the powder, 


atter'd powder together, that it may fire the better, tit 
Afibtant having a thumb upon the Touch-hoke a” - 
while 


a 


5 let the Tranſome be to go up af w 


A 


m”eI 


Poms 4 © Oo OYO woe 7 = 
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ſs "while, then put in the ſhort, which with a Rammer he 


muſt pur ſoftly home, and afterwards another wad, 
and then give rwo or three good ftrokes with the Ram- 
mer more, to ſettle all cloſe rogether, that there may be 
no vacuity berwcen powder, firſt wad, bullet, or laſt 
wad : This done, place your Budge-barrel again to 
wind-wards , and be ſure to weather your Piece in the 


 fireing, toprevent all danger, Laſtly, have ſpecial care 


in dire&ting her to the mark , and in priming her, ler the 


| powder come from the Touch-hole to the Baſe-ring, ſo 


may you fire there ſafely, without danger of the fire of 
the Touch-hole to force your Lint-ftock out of your 
hand, provided you draw back your hand in the fireing, 


in} your leg Randing forwards; and ſo doing, the Piece will 
be Loaden and Fir'd Gunner-like, 


Some ule to prime 
before the Touch-hole forwards two or three inches 
and fire there 3 for the bigger the Touch-hole is , the 
more care mult be taken in priming, andeſpecially in 
fireing. 


What Powder 18 allowed for Proof, and what 
for Aon for each Pece. 


ET I will begin with the biggeſt Pieces, as with all 
ſorts of Canons, for proof F and for ſervice 3, of 
the weight of her Iron ſhort. For the Culverings , the 
whole weight of their ſhot for proof , and for action 7, 
and for the Saker and Faulcon +, and for leſſer Pieces , 
the whole-weight in aQion , until rhey grow hot ; for 
then muſt abatement be made with diſcretion : Bur in 
proof , the lefler Pieces ſhould have once, and * of rhe 
powder that the Buller weigheth, 
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If werghts, Scales, and Ladles be wanting, how many 
Diameters of a Bullet will make a reaſonable | 
Charge in Powder for any Prece named. c 


'Or the Canons 2 z for Culverings 3., and for thf a] 
* Saker 3 z for the leſſer Pieces, 4 Diameters of thi 


'Cilinder. For 3 Diameters makes #, and 3.5 makes 


and four Diameters and .a halt makes the whole weight tc 
of a caſt Iron ſhor, it being corn powder , which lengtif y 


will alſo ſerve for Cartredges for the like Pieces, 0 
| f 
How. Moulds, Formes, and Cartredges aretobe _ | h 


made for anyſort of Ordnance, 


(Cie are made of Canyas , or Paper Royal; 
Q_4 Which prepared take the heighth of the bore of the 
Piece, withoutthe vent of the ſhor , and cut the cloth 0 
paper of the bredth of.three ſuch heigths, and for thi 
Canon in length three diameters , for the Culvering 
four diameters , for the. Saker , Faulcon, &&c. + of the 
height of rheir proper bores, and leaving in the midſt, 
at the topor bottom, one other ſuch height, to make: 
bottom for the Cartredge , cutting each fide ſomewhat 
larger for the ſewing and glewing them together, having 
a due reſpedt for the augmenting or diminiſhing of you 
powder. ;according to the goodneſs .or badneſs of the 
powder, and to the extraordinary over-heating of yout 
Picce. Having reſolv'd for what ſort of. Ordnance you 
Cartredges are to ſerve, you are accordingly to have 
Former of wood, turned to the height of the thor, anda 
convenient length longer than the Cartredge isto be: 
and before you paſte your paper on the Former, firſt tal 
low bim., fo will the paper ſlip off without ſtaying a 
te arine. 


"tearing. If you deal with taper-bored Guns - your- 
any | Formers muſt be made accordingly tapred. It you make 
| your Cartredges of Canvas, half a diameter more is al-- 

lowed for:the Seames, bur if of Paper 3 or 4 of an inch 
over-plus for the paſting ,, will ſerve, being lapt once 
for thi about the former, having a bottom firſt firted upon the 
of thi end of the former , which mult be hard and cloſe paſted 
akes4 tothe lower ſides of the Cartredge ; and then the bor- 
veighd tom paſted alſo down hard round about : then dry them 
engtf well before you fill them, and mark every one with Ink 
or Bla:k-lead, how high they ought to be filled, and let- 
ſome want of their weight againſt times they are over- 
hot, otherwiſe great danger may enſuc. 


To make Ladles, Rammers, and Spunges of all ſorts. 
off Ordnance, 


(2, is fit every Gunner ſhould know how to trace , cut 
our, and alſo make up und finiſh all manner of Ladles, 

Spunges and Rammers , androdired& others how they. 
tiff fhould and ought to be ſeverally fortifi'd , made and di- 

tdſt Ringuiſhed, as followeth. 

keal For double fortifi'd Canons to charge them with two 

vhat] Ladle-fulls they are to be twodiameters and a halt of. 
vingh their (ot in length from the head of. the Ladle-ftaff , 

/ou which ſtall be one diameter more of plate , which muſt 

the $0 abour the ſaid head. The braſs plate muſt be in 

ou breadrh two diameters unto the ſaid. head , where cach. 

ou fide muſt have half a diameter more to.incloſe the head. 
Vc of the Ladle-ſtaff within the plate. 

da The Button or Head of the Ladle-ſtaft muſt be one. 
&:1 diameter, and of ſuch height or thickneſs, that it, roge- 
al-} ther with the Braſs- plate, may be equal tothe height of. 
At rhetbor (due ventabated, ) For Spunges, their bortoms. 
Or 
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| Birch, Willow, or ſuch like , andto be one diameter, 
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ot heads are tobe made of ſoft faſt wood, as Aſge 4 


and 7 in length, and notabove 5 of the ſhots heigh} 
The reſt being covered with raw theep-skins wool, ani 
nailed on with copper nails, ſo that together they my ) 
fll the concave of rhe Piece.  Tiv 
The Button or Head of the Rammer mult be turned 0, 
of hard wood, in length one diameter , and z of ſuch on: 
height and thickneſs, that ir may fitly enter into thef, 
Piece, theſhets vent allowed : It were the betterfaff ;,c| 
faſhion and ftrength , if char 3 nextthe ſtaff were hand jj. 
ſomely turned with abatement, and a Ferril or circledf 


| Braſsfirted thereon to ſave the head from cleaving, wha yg 


as with force we ſhall ram the ſhot home. All cheleſ ;he 
Heads and Buttons muſt be pierced 3 with a hole for tlef pie 


ſtaff, an inch or more , whereinto the ſiaff mult be faſb| yg 


ned, let the ſtaff be one foot longer than the concavedf z 
rhe Gun, CE 00 
For the ordinary Canons, the Ladles muſibe of thef * 
ſame breadth, but muſt nor ſurpaſs rwo diameters of the 
ſhot in length. And for the leflened Canons, two diz- 
meters only to load at twice, all according to the faſhion 
2nd breadth as before. w! 
The: Ladles for Culverings and Demi- culverings, | cir 
have four diameters of their proper (hot in length, and} thi 
tio 1n breadth. br 
The Sakers, Falcons, and Faulconers, which mayatF yo 
one Ladlc-full be loaden, . may have their diamerers of 
feven diameters and a halt of their ſhot in length, beſides ba 
that coverture of the head of the ſtaff, and of breadth Þ ta 
wo; as all the reſt have. an 
For Periors, which uſvally have Chambers wirh Or- Þ 
focs Land 5 leſs in bore than their Chaſe containeth, toF* 
them three times the diameters of tncir Chambers may 
be allow'd for the lengrh of their Ladlcs. How 


and 
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| the circumference. whereof, you may find out. the bredth 


le of of the plate of a Ladle thar is fit for ſuch a Chamber- 
Viet bored Canon , by the Rule afore ſer. down how to find: 
bel the true bredch of: the plate of any Ladle for any other: 


"i 


Piece,in taking rhe three fifth parrs of the circumference 


af thereof,. the Jength ought to be twice the diameter , and 
ed | 2parts to hold ar two times the juſt quantity of corn-- 


powder. 


teſ | | Example... 


The diameter of the Circle drawn for any Canon, 
whole Chamber-bore 1s 7 inches, containeth 6 + the 
| cireumference whereof is near 21 inches z. and +. parts 
thereof is 12 2. and ſo much ought that Ladle to be in 
bredth; and in length 18 in the 3 parts. By this Rule 


of 


(} F © 


| you may make a Ladle for any Tapred Piece, 


' Take this for a general Obſervation, that a Ladle 9. 


'F bales in length , and 2: baies in bredth , . will near con- 


ainthe juſt weight. in powder that the Iron ſhort for 
| Uy Piece weigheth. | 


K 


the Diameter, and in thickneſs once the Diameter. 
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How to find the height of the Chamber, and how to fin 
the thickneſs of Metall round abont the Chamber 
of any tapred Piece, S 
8 a-ſtreight picce of wyre , and bow theq 
thcreot inthe bottom, ſo as it may go throught 
rouch-hole, then pur it to the bottom of the bore th 
che touch-hole, and with any thing mark the wyre up 
che uppcr part of the Metall, then mcafure by your 
how long the wyre is from the ſtroke tothe end.z Th 


pur in the ſame wyre again, and pur it up, ſoast 


bowed end may reſt within the Cilinder , and make ay 
ther mark on the ſaid wyre hard by the upper part( 
the metal], round about the Chamber, the which abatt 
fromthe fir{t ſtroke to the loweft end , the remainder; 


rhe Diameter of the Chamber bore in that place, Tiy- 


needeth no Example. 


To know whether the Carriage of your Prece be truly 
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bord, and how ta make them for any Piece. 


| Eaſure the length of the Cilinder of your Guy -jj 


rheplanks of your Carriage ought to be once ant 
a halt that length. Alſo meaſure the Diameter, andthe 
planks at the fore-end ſhould be in depth four times tix 
Diameter, -and at the =nd-next the ground two times; 


How you may find whether a Ptece have any flaws , 
cracks, or botty-combs, 

A Ftcr you have clear'd her, put a uſual ſearcher mad 

of rwo or three ſprings , with points , like great 

pin-heads bending outwards , which being bende 

rogcther with your hand , until it will cnter into the 

| Piece, 


a 
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.The Compleat Canonter. 
Piece, ' and put up to the touch-hole, or bottom of rhe 
Cilinder, rurning it round in putting it in, and pulling 
ir out-of the. Cnaſe, and.it any hony-combs be there- 
in; itwill tick withthe points 'therein, Alſo.in a'Sun- 
ſhine day with 'a Loaking-glaſs, the Sun-beams may 
be refleed into the Chale, ſorthat the flaws, cracks, and 
hony-combs may.bedifcerged. Burif the Sun ſhine nor, 
Ce REI upon a half-pike will alſo ſhew them : 
i6no flaws be/found, proceed to her proof, bur if any be 
therein,the Piece is indeed very dangerous,bothiinfiring, 
and loading 3 and if it can poſhbly be prevented, norto 
beuſedat all, bur with great care and good refpe firſt 
had.in her proof. 


-. The allowancefor v2nt, comparing the heighth of the ſhot 


* .. -* with the beighth of the bore of the Piece aſſigned. 


YÞ between the Bore and the Bullet is vent ſuitable 
l Ordnance, and nat too much, nor too little, Bur 
others maintain ;- part of the Diameter of a Pieces Ci- 


M Any Gunners hold, that a quarter of an inch ſpace 
for all 


linder is more proper and correſpondent for all ſorts of 


F 


Pieces whatſoever 3 take which you pleaſe. 


 diſpart'a Piece, is to bring the metall ar Muz- 
2 zle equal with the metall at theſBaſe-ring : In true 
founded ' Ordnance, the half of the Diameter of rhe 


ware 3o oth at ſpart a Prece of Ordaance, 


Cilinder is her diſpartz alſo. you may put a priming - 


Iron (ſuch a one as I ſpake of before, witha Spring and 
Tranſome ) into the Touch-hole, to the botrom of the 
concave there, and putting down the Tranſome hard 
upon the ſuperficies of the metall of the Baſe-ring , 
which reſting there, apply the Inſtrument to rhe 
Muzzle, 'and place him upon the lowermoſt edge '. 

F the 
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the concave perpendicular, and raiſe your diſpart from | 


the. Muzzle-ring as high as the Tranſome, ſo you have 


laid the metall at the. Muzzle ina Horizontal line with | 


the metall atthe Baſe-ring, Bur. for niceneſs I would 


make another diſpart upon the Trunions, which'may be | 


thus done, Lay a piece of ſoft wax upon the Trunions, 
and let one raiſe it in heighth, ILmean, make ir longer or 
ſhorter, untill chatthe mecall at the top of che Baſe-ring, 
the wax between the ;Trunions, and the [Diſpart onthe 
Muzzle-ring,. be allrhree of a preciſe heighth, and in an 
cqual ſtraight line direQ. 


If 1 were to fire a Piece of Ordnance at a mark , to | 


gain credit indeed thereby, I would have a twine ſilk 
thread that ſhould touch both the tops of the Diſparts, 
and come to the upper part of the Baſe-ring upon the 
midſt chercof, by which thread I would direQ my Ord 
nance to the mark many degrees better, 
I could wiſh that the Dilparts ſhould be skrew'd into 
rhe Muzzle-ring. of the. Pieces, that it mighr be uſedto 
chat purpoſe, and had alwaies in readineſs belonging t 
the lame Gun, and upon. any. occaſion taken out at 
pleaſure, | | Hr 
Azintcc>x AUoI could adviſe the Sea-gunners upon ſome. occs- 
vojzget fions to uſe Diſparts 'berween the \Trunions of thei 
jaft ſorins Pieces, madeof a juſt heighth of purpoſe to ſerve rhere: 
wthe Jetthem be xycd abaur the Piece with a twine, becault 


40 elſe at every ſhot they will be to ſeek, when upon tit 
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where we ſuddainthey ſhould ulechems which I.can by goodet 
were in _ Perienceſpeak, they will mach avail , and Rand you 
inp 2 ſin- grear fiead,, I couldexprefs divers other wayes todi 


pic. Ship, part a Piece, bur theſe being ſufficient, I holdir needle 


wh ro fpend time, and fill this little treatiſe withunneceſls 


Turxy : 
mach of - ry: inftrugions, : 
War. 


i 


The C ompleat Canoe, | 35 y IC 


| 


The Geometrical finding the Diameter for the 
= werght of any ſhot offizned, | 
df 'Uppoſe your ſhor-be:one , two-, or-three pound 
g waghtot merall-or ſtone aſſigned, it of one pound di- 
P} videthe Diameter into 4. parts, and five ſuch parts will 
A} makethe Diameter of a ſhor of the ſaid merall or ſtone, 
2 that ſhall weighjuſt rwo pound, 
he Divide the Diameter of a ſhor weighing juſt 2, pound 
a} in7.cquaiparts, and'8, ſuch parts will make a Diame- 
| ter of a ſhotof 3. pound. And divide the Diameterol a 
4} ſhotof 3. poundinto 10 equal parts, and 11. ſuchpares 
uk} maketh a ſhor of 4. pound. 
5} Divide the Diameter of a ſhotof 4. pound into 13. 
the parts, 14. ſuch parts will make a Diameter for a ſhot 
Gf of 5. pound, : 
And fo dividing each next Diameter into 3. parts 
ny equal more than the next lefſer was divided into 5 and it 
39] will with one part added from a Diameter of a ſhot; thar 
Bl will weigh juft one pound more : So you may proceed 
| 3} infinirely-increaſing, or decreaſing, by raking one part 
leſs chan it is appointed-to be divided to, 


To tertiate a Piece of Ordnance. 


Here are three differences in Fortification'of each 
| ſortof Ordnance, be they of Canons, or Culve- 
| rings ; forthey are either ordinary fortified, leflened, or 
*| double fortified, as legitimate Pieces, baſtard Pieces, or 
.# extraordinary Pieces. For the Canon double fortified, 
hath fully one Diameter in thikeneſs'of metal ar her 
Touch-hole, and *; at her Trunions, and & art her 
Muzzle. And the leſſened Canons have at their Touch- 
talc but 2 and at the Trunions 5 and at the Muzzle 5 
F--3 whereas 


26 The Compleat Canomier. np" 
whereas the ordinary fortified Canons have , at 
the Touch-hole, and 3. at the Trunien , and + at the} 
Muzzle, Now all the double fortified Culverings, and 
all leſſer Pieces in that kind, have one Diamerter,. and # 
atthe Touch-hole, and *£ at the Trunions, and };.at the þ. 
Muzzle. And the ordinary fortified Culverings are| 
fortified every way like the double fortified Canons, And t 


the leſſened Culverings, like the ordinary fortified Ca. ts 
nens in all points. ad £/ . 
: The difference between the common legitimate Preces, and. | wi 
© the baſtard Pieces, and extraordinary, a 

ot 


FNOmmon or legitimate Picces are ſuch Ordnance, or 

._4a5 have a due length of their Chaſes,. proportioned 1? | 
according to the heighth of their proper bores. Baſtard thi 
Picces -are fuch as have ſhorter Chaſes than the pro- Pic 
portion of-their bore doth require. And extraordinary It 
Pieces are ſuch, Ordnance, as have longer Chaſes thaif © 
the proportion of the bore alloweth : And theſe are cal- 
led Baſtard Culverings, and extraordinary Culverings, Ti 
ſo likewiſe of Saker and Faulcon. tne 


To cool a Prece-of Ordnance, when ſhets grown. 
hot with over-much firetng, 


F you cannot have time to reſt-her, becaulc the Ser 

- {| vice is hot, as it was with usat Bergez, in-thar calf 1 
ſhe muſt. be cooled with ſpunges wet in lee and.wate c 

or water and vinegar, :or with. the cooleſt. freſh orlal ”% 

MY, ; | watcr, bathing and waſhing her both within and witlf . 
8 || out, untill ſhe come unto her due temper ; bur if rim: Di 
| = would permit, reſt her one or two hours in twelve, an ; 
| Ten 
cool her as before every cighth or tenth ſhor. fn 


Keaſan 
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7 Reaſo#s that canſe a Shot, though well direfted, to err in 
.. ber charge, aud tobe etther mide, ſbort or ,\' 


the | A A Any accidents may make a Shas £0 deviate from * © 
| the expected courſe, though well diredted.. As if if 


And | the foul of the Picce lyerh awry in the body of her me- 
Ca. f tall. And if the Trunions allo- be not duely placed di- = 
rely in a Diagonal line with the -Axis of: the" Piece, [if 
If the platform be-unequal. Alot the Gunner ſhoot Js 
+4 |'wichout a juſt diſpart, If one wheel be higher chan a- ' 
 nother. If the naves be one longer and wider: than the | 
other. When one wheel. meers with a ſtone: to ſtay it : - Ik 
-| or that one wheel reverſerth.in ſoft ground, and the'orher 
ned} in hard. The Carriage or Trunioncars are: higher. one 
arg] than another, If the Carriage be to wide, fothat the 
pro-| Piece lyeth not faſt therein, bur ftarterh in her diſcharge. 
| If the ſhot be not equally round, the wind if vehement , 
har} may ſomewhat hurr, ' The ſlight rataming, leaving ſpace 
cal.} between powger, wad, and-bullet, may alter: her courſe. 
nos Theſe and many more, arc true and infallible cauſes of- 
the failing of a ſhor at an aſſigned mark, 'yer the Piece. 
well direted. 


| Thedifference between ſhooting by the metall of the il 
ve Þiece, and the Diſpart. El! 
cal ph nr rences are uncertain, by rcaſon there are Ih 
& ſeldome any conſtant preporcion held in the Al 

if founding, eſpecially concerning the Eminencies of their ; 
i} Muzzle and Baſc-ring : for laying the Piece dirc&ly to lj 
ime ie mark, with her due Diſpart, and then take off thar I 
and Dilpart, andlay her by the mctall, obſerve the diffe- 
tence. with-a Quadrant, and you fhall ſometimes find 
that the Piece will be elevated more by the merall 


af v5 than 


* IF # 


fan by the diſpart,four, five, yeas ſometimes fix or 
ees. -Andfo conſequently will the Randoms of} 
-metall bemore than the Randoms of the Diſpart (whi 


? 4 
<a 
- WL 
l ; 
(| 


by the Table of Ranges ) may for every elevation if 5 
-made certainly known-s butthis take for an example, |'* 


the levell rhe merall rangeth near double the diſtance, 
the Diſpart in-moſt Pieces, | wo 


"Toknow at how many degrees of mountare a Ptece will 
192 It  ._ conveyher bullet furthet called her beſt Random. | 
1 0.4 | 'He approved beſt Artiſts of lace times, -mainti 
*I | | with good reaſon, that the utmoſt degree of 
dom-is ator about 24.degrees ob the quadrant, neverr 
leſs moſt ancient authors hold 4.5. being rhe middle 
mean berwecn the levell and the-perpendicular ; na 
ly, the half of go. degrees. Bur becauſe the Piece rm 
gerha buller bur one-tenth part of the urmoſt random 


1 IIS £2 © ESA \ _—— =_ = | 


it doth alſo at 84. degrees of theelevation, therefore | 
ſtands with more reafon,andexperienceallo hath found] '|:: 
that the utmoſt random of any Piece fhould be -( being [+ 
duely charged and diſcharged ) at 42, degrees, the lulf 
of 84. the elevation. LE Le = 
4% A neceſſary Table of Perwors and Drakes 
S100 | | proportioned, | | 
'& "1 q# 
| Names of Height of the | Length in | Weight in |, Weight of \ Lengehdlþ 
Picces. bore in inches. | Diameter. | mer, pound. | Powder. | the Ladt. a 
Canon Perior. - 9. FO. 12, || 8 {| 350o | 3,3 3 " -- | 
D. Canon Drake* | 65 16 2000 o pound, | 44 Mm 
Cuivcring Drake. | 54 4 16 {| 2oco - 43 | 
by, Cul. —_ D Ou 16 11 500 3 | 4% 
_ Drake. - L > I9 1200 12, | 457 TY 


_ 


OY 


liſh Ordaance, 
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Table truly proportioned. an our 'E 
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(Canon Royal, 
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| Cann or De A 
C aQON, 


oy Ivcr:ngs. - 


De, Culvyering... 


Saker, 


Minion, - 


Faulcen.. 


Faulconer, 


' |Rabiner. -. 


en conan 


F i 


i 


A 


LES F 
» £ g 


__ , of the Quadrant. . 


; 
my th 
Ig 


= 3 Bip 3. £+_ |S) ON 
Faulconet,* © 3751637 795 |885 | $892|' god |- 
. - ; — _ : T_ 

: Faylcon... © 1559935 116612541 309/1320 ; 
5 | "Minion.” * —, [#50765 | 954 1926|t071|tobgl |* 
7 , © Sakef, | :625{t062/1325/1425|1 $7 1500 
: \_D. Culvering: 725/1232[T537,1653[1725|£749 1 | 
+ | Culvering. 1759|1275|1590|17Lo[r785 1800 b 
- _Demi-Canon. (525/r062]1325/1425|t487/ 1500) | [* 
| Canon of'7, |675|1347/£431]148g|1629/t620] ||" 

FR... - - Double Cition: [750/i273|r660|17ro/1785] 18d ||" 
Fan | 5 ENCE EAMG... = — — 
A ES by this Table, having reſolved upon the point : 
>> . I”, mounure, look againſt rhe nameot the Picce, 'aq |- 
14'S ,-rtghr under thatpotnr inthe common angle, you hf [3 
_ |! findthe\number ofpacesvt het Random ſought.) * | |4 

A Tableof the proportion of right Ranges, and ||; 

- , Prfi what a Rangers, ' _ : 

"ry = AY | ; 7 co 

nat a Right Yangs in 1y Piece 1s indeed ſo far as th 

| 'Y Buller is carried violently ina ſtraight line , whidf \« 


ſome Gunners of theſe our moderntimes, 15 by tha 

. properly called the R:ght Range. This kind of ſhootin 
 1isſo farasamarkiis within rhe ſtraight lin of a Piece 
-which for fomeclevations and-mountures is much mor: 
than for others : for that the more a Piece is mqunred 
the farther ſhe conveyeth her thor in a right Range, 


218] 


en, 


* The Compleat Cammier.. 


 @A T ableof Right-Ranges. 


n—u—— 


The Hſe of this Table, with 
a plats Example, 


Aving tound by experience, 
| that at 60 degrees of moun- 
eure the Picce aſſigned ſhot 200 
paces in a right-line , and would 
know how far the ſame Piece 
would ſhoot in a ſtreight line be- 
ing mounted to Io degrees. Say,by 
the Table, If 294, the number 
againſt 6 degrees,giveth 200 paces, 
what will 362, the number therein 
againſt - 10 degrees give > Multiply 
362 by 200 , the product will be 
72400, which divided by 294 , 
produceth in the quotient 246 pa- 
ces, and 35, parts, 


” 


Of Jbooting at random at a Mark beyond the right line of 
the Pieces reach, or r1;ht range of the ſhot, and of the 
dead range of any Paece at every degree. 

T He dead range confiſteth ofthe addition of the righ 
and crooked ranges together into one, and thar cab 

led the dead range, which is the whole diftance from the 
plat-form unto the firſt graze of the Bullets , whereby 
for the firſt ſix points of the Gunners Quadrant , you 
having the dead range of one ſhot made out of any 
Piece 3 whether it be of a Culvering, ( which is betweer 
30 and 40 diameters of her bore in length ) by the range 


of aumbers ſet againſt the letter 5 in the Table here un- 
derneath 3. or whether it be of the quality of a. Canon, 


A 


A 


—— {——— 


( that is between 18 and 24. diameters of het bore in 
length, by the rank of numbers ſex againſtthe letter C in 
che ſaid Table ) you may, havingone ſhot, by that ſhot, 
and by the Rule of Proportion , know the dead ranges 
any other point of mounting ſought, 
Example, So 

Uppole a Culvering that ſhooteth level 260 paces, 

would know how far ſhe would convey her ſhort 
on an Horizontal plain, ſhe being mounted to thethitd 
point of the Quadrant. Say by the Rule of three, if 192 
( che numberagainſt 5 ) for the level range in the Tabk 
giveth 2032 , the number under the third point , wha 
will 260 give? Multiply 2032 by 60, and dividerhut 
produd by 192, and you ſhall have in your. quotien 


2751 £22 forthe number of paces ſhe will convey It 
ſhor, being ſo mounted, 
The T able of dead Ranges. 
STEELS 17-6 
S|tg2 | 985 | 1623 | 2032 | 2185 | 2281 | 2300 [Paco 
Chor 958 I600 I983 2135 2232 2250 Pacs 


[wo 


 TheC ompleat Canonier, * 
Tokrow how the range of his Prece encreaſeth , or 
decreaſeth from degree to degree, 
Irſt, you muſt find by the Tavlc of right Ranges how 
much your level rtzht ranze of your Piece is, which 


| number of paces divide by 25, and multiply the quotient 


by 11 , and the produet will be the firſt and greateſt di- 
orefſion , which is between the firſt and ſecond degrees, 
which divided by 40, the degrees contained between 
the firlt degree, and 42 the utmoſt Randon,and the quo- 
tient ſheweth the number of paces that the ſhort ſhall 
loſe at every digreſſion , from degree to degree , to the 
laſt Randon, and contrarywiſe for the increaſing digrefſi- 
on from 42 degrees , the utmoſt Randen down to the 
firſt degree. 

How to find the right Line, or right range of any Bullet, _ 

' © for everyelevation by any one right or dead 
Range gtven for the Piece aſſigned, 

S for cxample , You are to ſeck the right Range of 
A 3s degrees for that Piece, whoſe dead Range for 
30 degrees 15 known to be 2200' paces,by it multiply the 
tabular number of right Ranges for 3o degrees , which 
are 695 , and divide the product by 2150 , the tabular 
number for 3o degrees in the Table of dead Ranges , 
and the quotient will be 711 paces for the right Range 
of that Piece mounted and diſcharged at 30 degrees of 
elevation. 

Another Example. 
Uppole the level right Range 15 given , and the right 
Range of 3o degrees ſought, ſay, If 192, the firſt 
number 1n the Table of right Ranges, give 695, the ta- 


| bular number thereof for 30 degrees, what ſhall 197 
| paces give, the level right Range given be, multiply and 


divide, and the quoticnt will be 71 3 paces, for the right 
Range ſought, | 
| C2 To 


"= The Compleat Canoner., 
To fiad how much of the Horizontal line is contained 
dire&ly under the right Range of any ſhot, 
T3 find whar part lieth under the right Range at 36 
| degrees elevation , the right Range at 3o degreg 
by the precedent example, being founa to be 713 pace, 
and the right ſine of 60 grades , the complement of 9 
being 866, which multiplied together , and the produg 
divided by 1000 , the whole line leaveth in the quo. 
rient 621 755, for the number of paces lying direQl 
under the right Range. | 
To find how much of the Horizontal ine Iyeth under the 
crooked Range of a ſhot made out of any Piece of 
Ordnance at ary elevation afſigned, 


"THe crooked Range 15 ſomuch of the courſe or way 
as the ſhot maketh as it goeth Helically between] 


the right Range and the natural motion, or before it 
maketh the firſt graze 3 And may be thus found, by de- 
ducting of the level diftance contained direftly under the 
right line, or right Range of any ſhot made ( found by 
the precedent Chapter )-out of the dead Range theredf, 


found by the Chapter before going. For the remainder 


will be the paces, or other meaſures lying dire&ly under 

the crooked Range, 

To make a good ſhot 1n a Prece not truly bored, and to kao 

how much any Piece will ſhoot amifs, the metall 
thicker of one ſide than another. 

Uppoſe a Canon 15 fald to be two inches thicker 


iN 
-” 


G 


ons. {1de in her metall than another, the diſtance to 
the mark ſuppoſe to be 5 00 paces, that 1s, 2500 foot,the 
which divided by 9 foor, the juſt length of the Cilin- 
der of the Piece, yicldeth in the. quotient 277 foot ? 
that again being multiplied by 2 the ſuperfluity of the 
metall being 1 inch, makes ſtill 277 5, which is the true 


cemand fought, 
To 


£&'..5; 


t Zo 


La 


To remedy a Piece not truly bored. 


OFarch the Piece with an Infirument to know which is 


the thicker {ide 3 then divide the over-plus of the me» 
rall in two parts, as before , ſuppoſe a inches, ſerting the 
diſpart. of your Piece on that part rowards the thickeſt 
fide of the Picees muzzle, and bringing the middle part 
of the mctall at the Baſe-ring to that diſpart, and the 


| upper part ofthe mark all in one line, fire her, and with- 


out queſtion you make a very good ſhot, care being 

taken in loading. ED ; | 
If the thicker part of her metall be above , then you 

ought ro make.your diſpart one inch more; if under , 


| one ach leſs. 


To cbooſe a Prece to ſhoot at ſingle mark, the courſe 
+ alſo tobeobſerved therein, 


ly Y my'will E would chooſe a Piece as I had formerly 


praiſed in, and'well examined her qualities 3 and 
when I came to load her, I would not ram home her 
powder any thing hard, bur verycaſie, leſt in raking fire 
it ſhould lie blowing firſt, and cauſe the Piece to ſtart 
from her poſition, but let her be ducly dirced by a true 


| diſparture, that the axis of her bore may preciſely reſpe& 


the mark. And laftly., endeavour heedfully to prevent 

all impedimental accidents which otherwiſe may hap- 
pen, and give fare. 

Having found the first ſhot faulty to the right or left 
vand, over or under, to amend the wext time, 
and make an effetual ſhot. 

F it were wide towards the right or left hand, I.would 

Place my eye on the Baſe-ring at the next time, a little 

more to the ſame (ide accordingly more or les ; it ir 

were too high, dirc@ the diſpart uader the mark as 

much ; it too low, lay ſome ſmall ſtone, or other thing, . 

cnrhe higheſt of the Baſe-ring, and by thar bring the. 

| diſ- 
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the right Range and the natural motion, or beforeir 
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To fiad how much of the Hor1zontal line 1s contained Þ > 

direRly under the right Range of any ſhot, 
E find whar parr lieth under the right Range at wþ 1.) 
| degrecs elevation , the right Range at 3o degregþtal!! 
by the precedent example, being found to be 713 paces giſp: 


and the right fine of 60 grades , the complement of 3, ſide « 


being 866, which multiplied together , and the produg}® t 
Jivided by 1000 , the whole line leaveth in the quo WPP* 
tient 621 72, for the number of paces lying direah 
under the right Range. : _ rake 
To find how much of the Horizontal line Iyeth under th | 
crooked Range of a ſhot made out of any Prece of ovg 
Ordnance at any elevation afſigned, ou 

"THe crooked Range 15 ſomuch of the courſe or way 
as the ſhot maketh as it goeth Helically between 


makerh the firſt graze 3 And may be thus found, by de- 
ducting of the level diſtance contained direQtly under the 
right line, or right Range of any ſhot made ( found by 
the precedent Chaptcr )-out of the dead Range therecf, 
found by the Chapter before going, For the remainder 
will be the paces, or other meaſures lying dire&ly under 
the crooked Range, 
To make a good ſhot in a Piece not truly bored, and to kan 
how much any Piece will ſhoot amifs, the metall 
thicker of one ſide than another, 

COpyoir a Canon is ſald to-be two inches thicker 
one {ide in her metall than another, the diſtance to 

the mark ſuppoſe to be 5 oo paces, that 1s, 25 00 foot,the | 
m 


which divided by 9 foor, the jul length of the Cilin- 
der of the Picce, yicldeth in the. quotient 277 foot 2 | 


that again being multiplied by 2 the ſuperfluiry of the » 
metall being 1 1neh, makes ſtill 277 3, which is the true : 


cemand fought, 
To 


A. . To remedy a Piece not trulybored. 
F OEarch the Piece with an Iniirument to know which is 
t 26 the thicker 11de ; then divide the Over- plus of the me«* 
Tree tall ih ewo parts, as before, ſuppoſe 2 inches, ſerting the 
Ice diſpart. of your Picce on that part rowards the thickeſt 
f zo de of the Picees muzzle, and bringing the middle part 
dugk of the merall at che Baſe-ring to that diſpart, and the 
yuc.þ upper part of the mark all in one line, fire her, and with- 
Ty queſtion you make a very good ſhot ,, care being 

raken in loading. 2 Le | 
4, If the thicker part of her metall be above , then you 
ought ro make.your diſpart one inch more; it under ,. 
one #nch les. | 

To cbooſe a Prece to ſhoot at (6gle mark, the courſe 

"ok | alſo to be obſerved therein, 
ei JD Y my will T would chooſe a Piece as I had formerly 
4.1 D praRiſed in, and'well examined her qualities ; and 
theſ when I came to load her, I would not ram home her 
by | Powder any thing hard, bur verycaſie, leſt in raking fire 
Ff | it ſhould lie blowing firſt, and cauſe the Piece to ſtart 
| from her poſition, but ler her be ducly dire&ed by a true 
ler | diſparture,that rhe axis of her bore may preciſely reſpeat 
the mark. . And laſtly., endeavour heedfully to prevent 
y | all impedimental accidents which otherwiſe may hap- 
| pen, and give fire. 

Having found the firs ſhot faulty to the right or left 
f and, over or ander, to amend the yext time, 
9 | and make an effetual ſhot. 
e | JF it were wide towards the right or lefr hand, I. would 
- | 4 place my eye on the Baſe-ring at the next time, a little 
| more to the ſame {ide accordingly more or lets 3 it it 
were to00 high, dirc& the difpart uader the mark as 
much ; if too low, lay ſome ſmall one, or other thing, . 
cnrhe higheſt of the Baſc-ring, and by that bring the. 

| diſ- 
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mark into one wit 
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h diſcretion! Þ WO 


How to plant Ordpance tn ſecret aud double Battertes | 6X8 


ſo that they may not eaſily be diſmounted. cnc 


"Ir nb planted upon a plarform that 4, 
- ſcendethibehind, thar in their reverſe they mayy La 


nnder the vamure of the Tronics , the Tronter bel 


vaulted , they muſt. by tackles be brought up abovet bo 
vamure, and opened, and fire given immediately att, - 
opening, fo in their reverſe they will be again undertlf 
vamure , and be free from dilmounting, ſo long asthy 
furn-mourth and vamure is able to keep from the ruin 4s 
of Counter-batteries, 
Take this by the way for a note , that a Canon at; 
120 paces, will pierce a Wallor Rampart, meanly ſe 
led, onely 10 or 20 foot, but in cloſe ſandy ground , 1 
or 24 footdeep : And thata Canon may , being wel ] 
fortifi'd , and diſcretely managed , be diſcharged 1oq © 
times in one day. | 5 
Note, That a Canon with one ſhot will-ruine mote 4 
than a 100 hods of earth can repair. 8 
Further note, that a 1000 ſhot made out of x0 Ci \ 


nons will raine more, than 1500 ſhot can do made out 
of 5 Canons : And lefs can the enemy repair the fil 
than the laſt 3 for a Canon ſhot made every cighth par 
of an hour, at too paces diftance , will make as muci} 
ruin- as twelve men can kecp 1m repair. 


To make aſhot 1mthe night at a mark ſhexed you 
1z the day; how toprepaze for it. 


j Would firſt lay the Piece preciſely to the mark 1ntix 
day, then with acha k line, diprt in Gum: water ,| 
would ftrike a right line on the upper part of che metal, 
from 


WW EPCMWRT © —_ wales... www So 


F from the breech to the muzzle, upon which I would ap- 

f plya good Magnetical Needle, or Flie , with -a- Chart 
| exactly divided, and note the interſeRion:z then from the 
endof rhe linc that was mark'd, or ſtricken uponthe me- 
tall; I let fall plumb-lines upon the plar-form, and atthe 
places where they touch, I knock in at cach a ſmall nail. 
if Laſtly, with a Quadrant, I obſerve the clevation of the 
concave , or elſe with ſome Raff take the perpendicular 
heighth of fome mark made inthe metall, as well at the 
breech, as atthe muzzle above the ſaid twonails : and 

fo you may again lay the Piece thereby , always to have 
| the ſelf-ſame poſition , and fo ſhoot as certain at the 
| mark by night, as by day. 


1a Tomake a good ſhot at an Enemies l:ght in adark night, 
lyſe not having any Candle , or other light by. 


[© 
by — Anioogs light two pieces of Match, the one as much. 

| Llonger as the other, as the quantity of the diſpart of 
the Piece, and ſer the longer upon the upperparrt of the 
Muzzle-ring ,. and the ſhortet upon the Bafe-ring , ſtill 
1 raverſing and quoining the Piece , untill I have brought 
C, | the light of the Enemies, and the lights of the two 

Matches all three into one line, and ſo give fire. 


- To order a Prece., to make a good ſhot at a moveable Mark , 
P as at aShip under ſail, Boat rowing, or Horſman riding. 


"Ake a Piece that will reach the Mark in a ftreight 
| line ; then obſerve: how the Mark moveth : 
Next, note the wind if it blows much , whether. - 
fide-ways, with, or againſt you, and accordingly 
1. | fake advantage : Then , with the diſpart conſidered , 
;| Obſerve ſome clowd, or mark, or point of land that lieth 
3. | the courſe of his motion , and when according 
) rO 


ÞT accordingly, then the ſhot being involved with pape! 
leather , okam, or ſuch like , to fill cloſe the concave 
the bore, I would drive the ſhot cloſe to the powde n 


[ Will gently put home the powder, and wad the ſam: 


| 

| with a good wad , putting after it a Tampion of Cork G 
| and with a ſpunge moiſined with oile , I would annoinf *: 
, 


gi. BE; tothe ſwiftneſs there of he is come ſo near ir, as Inf 
"| to the ſhot and he may meet art the Mark, I give tit 
| 2 wherein remember this ſecrerof Nature, That any Pix 4 
Wi. | will ſhoot farther from Seca to Landward , than frak 
4 b Land to Sca-ward, 
| (WY; T'o ſhoot at a Squadron of Men , and what Piece - 
Wit 3.08 to chooſe, bh, ] 
{--5 I Ccording to the diftance , I would chooſe a Pico 
1877 0,008 that in a fireight line canreach the mark, be ir with © 
Ii. _=_ Demi-culvering, Saker, or Faulcon, and plant my Pi 6 
Wot - if I could, parallelto the Champion plain, thar the ſho © 
Wi -0 ny range to ſhoot at girdle-height , unleſs the grounſ © 
| JEN IL be ſtony ; for then would I place my ſhot ſhort of thenj ,_ 
| FEI. that grazing amongſt the ſtones, the ſtones may ſpol} * 
THER Bt them more than the ſhot of it ſelf can do by much buf - * 
(0:0 if in no caſe would I ſhoor wide, or over them ; for thaf f* 
{1 | were both loſs, and foul ſhame for the Gunner, | - 
Wk” > | < p 
6 4 I To ſhoot farther than ordinary in one and the ſelf-ſame 
10} Piece, with like quantity of Powder and Shot. 


| the vacant Cilinder, and ſo barricadoe the Piece, thati} | 

ſhould notreverſe in the diſcharge, B 

1288 | W: 
1 | * 
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| Of Powder, Peter, and Match: 


To Refine Salt-peter wet. 

T Ake what quantity of Salr-Peter you pleaſe, and 
'L putthe ſame into a clean Cauldron, and puthere- 
on 4 little fair water, and boyl them rogether uncill ic 
raiſe the ſcum 5 which take off, 'and keep, and let-con- 
gealand ſhoot into coolers, as at firſt ic did, and what 
remains, boyl again with more cleer water untill it con- 

geal, | 


-_ Toknow if Salt-peter benelt refined. 

FF” Ake and lay it on a board, and puta coal untoir, if 

T raiſe an azure ſcum, it is yet greaſie, if ir leaves 
pearls, 1t is yet carthly : bur if burn into the board, and 
leave nothing bur a black colour ,, and riſe witha long 

flamed ventolity and exhalation, it is well refined. 


« Several wayes to know whether Powdey be deca yeder 
20, whether by moyfture or age, tn part © 
ra or 14 whole. 


nerd | 1 15 the praQtick part of a Gunner really ro know 
dl & his Powder, and whether it be decayed or nor, by 
mutation or corruption, And there are cſpccially 
three ready waies to find the ſame. The firſt, by the 
cind 98ht, the ſecond by the feeling, and the third and ſu- 
atgh <* by kireing ir, . By ſight, if ir be nor black and dark, 
but bright, and inclining to a blewiſi tawny colour. 
By-teeling, graſping it in the fiſt, if ic run .chrough the 
| fingers quickly, and avoideth the handling, and cling 
notrogerher, By fare, if fired, it rife quick, and ſpread 

| 11 4 moment, ſmoke little, bur riſcth ina clear flath : 
EE. 2 H Un- 


vb Compleat Canonier. 


unto which add further, if it leave no feces , but car © 


all away, the powder is good ,- or. elſe the con; 
may. be judged. . 


To reaew Powder decayed tn part, 


FF centimes in Forts, but moſt commonly and uſua 

ar Sca, powder gathercth humid vapours , whi 
willin ſhort time deſtroy the {firength and vigority the 
of , and makes. it of little , and ſometimes of no uſe 
without renewing itz..and ſometimes it may decayhy 
age, Lertherefore the Gunner firſt prove the Powd 


by fire , and if it make a flame with a long tail, thati 


it it ſleep inirs burning, more or lels , then for ey 
hundred/pound of powder, add four pound, or 18 po 


of refined Salt-peter , mixing them well together] 


and purthem tobe. beaten and wrought for the fpace 
three hours , and then moiftning ,- corning, and dryt 
the ſame ,” as aforcfaid, proving it in mealdried , h 
it will riſe by fireing; and ſo doing, the powder maybt 
made ſerviceable, it the coal be not corrupted, 


Ta renew Powder totally decayed. 


*F it be wholly decayed, lay a Rayſon Frail, or 


I inthe bottom of a bucking-rub , upona Fagor mad 


ot purpoſe, or Lathe, fer on edge , to keep the Mar fron 
the bottom ; 'and pur in ſtraw-laid croſs-ways ; upd 
which pour the -decayed powarr ,*'and warm .wate, 
being pur thereon , and lct ſtand and ſoak ten or tweli 
hours, tharall the Salt-peter may be afſuredly diſfolv's: 


then Jet our the liquor tap , . which congeal to Peter}| 


ad thereunto. add ade proportion of Coles and St 
phure,' ahd make ir into powder,. as is formerly w_ 
| 0 


forthe Coles and Sulphure diffolving,, will reniain the 
Straw, Frail, or Mar. f 


Toa-make Powder that ſhall ot waſte with tome. 


| fs what quantity of powder you will, and mix it” 
with 4qza-vite, and make it upin balls, and dry 
them well in the Sun, or in a warm place , and kcep 
them in an earthen pot well glazed, untill you have 
cauſe to ule them, This. powder will not decay , nor 
wafte with age, . [et SABec--| 


To preſerve Powder that is good, and keep it 

ST aatnny from aecayiug, 
'Weuld adviſe every Gunner to chuſe the dryeſt place 

he can poſſible, to keep his proviſion and ſtore of pow- 
der in, andevery fortnight or three weeks at the moſt, to 
turn his barrels upſide down; ſo will the Peter be'difperſt 
inevery place, and be'irevery part alike, otherwiſe, if it 
be1et ftand long unremoved,, the Peter will ( as nature 
forcerh it to its proper element ) deſcend for the moſt 
part to the botrom- of the Barrel, andthe upper part 
will want; and-be much weakened, and in time quite 
decay , and loſe its proper vertue : for one pound: of- 
powder inthe bottom of any Cask, with long ftanding, 
will have more ſtrength than three ar rhe top. 

. Alſo it were good diſcretion after you have pur your 
| powder in Cartredges', robarrelkthem up, and fome 
rumes ry :turh them., - as aforeſaid. '1 would adviſe you 
| likewiſe toplace all thoſe Cartredges that you keep and 
madetor your pieces, when they are hor, by themſelves, 
that you-may have them at hand when-need requires. 


_Y, H 23 To 


rigs 
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ns omake extraordinary Match to fire Ordnance. | ; | 
Tz as many threds of groſs Cotton-yarn, af 


hath not taken Salt-water, .and work them bob-| 
bing-wiſe of a compleat bigneſs, . and boy] rhem in Sal: 


Peter-water , and ſqueeze them, and roul them on | 


Table , whereon mealed Peter and Sulphur is ſpread: 
chen-draw them through the palm of your hand, and 
dry them well. You may do it. alſo with cotton 
match, , » 
'  ,* To make a match will reſift fire and water, _ 

Ake Salt-peter refined one part , Sulphur 2 part, 

and put them into a pot with 7 parts of Camphire 
mealed with the Sulphure, . and.one part cf; fine meal- 
cd quick lime , with ſo much. linſced oyl, and a lirtk 
Jiquid verniſh- to temper them wzll together. Then 
take of Cotton bobbing match , as big as your little 
finger ,.. and put. it into the mixture to ſoke over a 


— 


fice untill.zt be well imbibcd , .and have ſoked up the 


molx ;pare. of. the liquor ,: then_take:rhe feces. or re- 
mainder:,, and. pur. them into the-palm of your | 
hand, : and with your right draw the. match through 
it twice or thrice , claſping cloſe your fiſt ,, that the 
match may receive the ſubſtance of it thereinto : then dry 
 vpon.aline,, and keep ur. for-ſpecial utes. , for. Vaylts 


f 


Mines, and moiſt weathera.: - .; 


x 
% 


Ta make a very violent match. . 

I Ake tworounces of powdcr, four ounces of Peter, 

. two: ounces of Agaauiie, diſſolve: chem: over 2 
fire, and put inyolr cotron match ,-:and ſoak it up; 
If yon imbibe thgfſcfiils for your rockers. therein, it wil 
be very proper ; you may rowl and rub them in meal 
powdcr upona table dry., and keep them.in a dry place, 
and, it will be for your purpoſe. 
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| Center, and let the ends be both cut taper-wiſe, then 
faſten the Canvas at both ends with ſtrong twine, and fall. | 


—_——_ 
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| And remember you-cut off the-ſtaft home three in- 


—— 
#77 S6Fs - 


Of Fire. works. 


To make certuin Fire-works, Very neceſſary both for-' 
Sea and Land-fervice, 


"FO arm Pikes, to dctend a ſhip ,-or breach, or:to 


or other place, take {trong canvas , and cur.it in lengrh 
about a foot, or 14. inches, and fix inches high in the: 


it with this receipt. 
Powder bruiſcd 8; parts, Pcterin Roch 1.part ; Pe- 


terin-mcal 1, part, Sulphur in:meal rwo parts, . Rozen 


Roch three parts, Turpentine x part, Verdigrcalc + 


| part,: Bole-armonick ; part, Bay ſalr'5 part, -Colophonta 


{ part; Arſnick 5.part, mixe them very ſuently- roge- 
ther, and try them in the top of a Braſs Candleſtick 
when the fire doth burn furiouſly with a blew and gree- 
niſh colour, then fill che Canvas, and roul it over;; being 
firſt armed with ſtrong twine all over, with this liquid 
mixture molten in a pan, Pitch four parts, Linſced Oyl 
r part, Turpentine z part, Sulphur 1 part, Tarr 3 part, 
Tallow one part; and as ſoon as this is cold, bore two 


holes in each of the ſame next the Iron an inch deep, 


with a ſharp. Iron Bodkin, filling the ſame with finc 
bruiſed. powder, and putrrng in every hole alittle ſtick of 
two inches long, which are to be taken out when you 
_—_ the . fame, this compoſition .will.burn furi- 
ouny, 


chcs. 


ts > 
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.- enter the ſame, or to ſtick.inthe ſides of a ſhip 
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-.c5 from the work, and putrhereon a brafs ſocket aF,. 
five or 6x inches long, and then cur the end of your flaffff 
to fill the ſocket, for when you fire your work, youma 
ſtick itinthe fide of a ſhip, and pull rhe ſtaff our again, 
ſo will notthe work be ſo cafily avoided, as when the 
E ſtaff was on,and hangs ar length, becaule rhe very weight 
S of the ſtaff, and length thereof, will be a mcans to weigh 
3 . down the work, ar that the enemy may come, and 
chercby pull it out, or bearir of quickly 3 let the Compe- 
fition and work contain in weightabour 7. pounds, then 
will it do execution, and work bettcr cffc&, than it it 

- were of Iefs weight, by much'z by reaſon rhe compols | - 
rion clſc would be waſted, before it comes to ce its 
Execution. Þb 
To burn the fayles of Ships a pretty diſtance, or to fire} ,. 
Thatc}Y'd houſes, Corn-Racks, or any other combuſtible , 
mattcr apt to burn, when-you cannot come to the ſame; a 
it is good to have certain firong Croſs-kows to bend} ,, 
with Racks or Gaffels, and ſo ſheot Arrows armed af ; 
the Heads. with Wild-fire, made of the compolitionas} t 
above, andabour three inches in length, and one inch} (; 
and 4 halt in the Diametcrgtapred as afore in all points: | ,, 
or you may have long bews, but then lct your Arrows | y 
be alſo longer, which for diyers ſervices may do grea| (, 
g00d, 1 


er 


, - 
L ; yg _ ——— — S) 
tm G 
- Cee ee ey Ins oe 


, y 5 \ , ; Po - 
f- _ wad _ nat - ” o — - 
© baht a 4-0 ogg. » "2% . _ . 
. - a : 


To charge Trunks, 
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X O charge Trunks to ſhoot little Balls of wild-fire, 
F either ro offend or detend, : you mult firſt charge 
him with ewo inches of good Powder, and then with |' t 

all of wild-fire a little lower than the concave of tho 

Irunk, let theBall be. bored throngh croſs-waycs, an 

Fo. prime 


— 
; —a*. 
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© 'primed full of fine nowder. Laſtly, with ſlow receipt, 


|} then with powder, then witha Ball again as aforcſa'd, 


untill you have filled rhe ſame within 4 of an inchof the - 
mouth;' which would be filled up with fine powder and 
receipt mixt together. Some do uſe to have at the mouth 
two Iron Rirrs to ſtick them.in the fide of any thing, or 
to defend ones ſelf from the Enemy from raking it off 
with a thruſt while they do Execution. . 


To make the Ball, 


"He Ball of Wild-firemuſt be thus made, Take un- 
rwiſted Match, Tow, and Hemp,the which would 


| bemoyſned in Aquauite, or boyled in Salt-perer wa- 
| ter : then rake of bruiſed Powder {ix parts, of Salr-percr 


one part, of Brimſtone finely beaten one part, of coal 
made of light wood moyſined with a little Linſe@d-oyl 
and Turpentine wrought together, .one part : -then lay. 


| the Tow, or Okam abroad in thickneſs of the back of a - 


knife, and as broad as a great Oyſter-ſhell, pur into the 


| fame as much as you can graſpe together in your fiſt, 
'} andtying the ſame hard with a pack-thread, coat it over 


with molten Brimſtone, -and when you would uſe the 
ſame, bore it through with a Bodkin, and fill the holes 
full of fine Powder bruiſed, 


To make Bullets of wild-fire to [hoot ont of t: 
a Trunk, which will be as hard : 
| as a ſtone. 


1 TAke Sulphur in meal ſix perth of Rozen in meal 
{11x parts, melring the ſame in ſome Por over a 
flow fire : then take tone pitch one part, of hard wax - 
One - 


© - = = CE; 
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___ - anepart, of\Tart £ part, of Aquatite 5 part, *of Lal 
ſecd Oyl 3 part, of Verdigrcaſe. 4 part, of Camphite' - 
part, mclcing all theſe rogerher, Likewiſe ſtir into 

ſame of Petcr in meal wo parts, and taking it iromtl | 
fire, put therein fonr parts of bruiſed powder, - workin 
the ſame well together in your hands, and roul it roun 
ef rhe bigneſs you mean ro-make your balls of, boarine 
two holes through the ſame crofs-waies, which muſth 
primed with bruiſed powder. Theſe balls being cold 
will grow very hard,.and fired will. burn furicully, 
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— To make Hedze-hoges. 
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__ IT - a "T- O make Hedge-hoggs, or Balls,you muſt fill th 
3] with the ſame receipts yon do your Arrows, at 


[L095 


11 1 "_ Pikes, and let them be five inches in the Diameter, ang -j; 
42 BI. wc<ll armcd with ewine before you coat them, and ati ir 
boared two holes, and primed with fine powder : tha .n 


put in two ſticks, and uſing them, pull them: our agal 
and at the ſaid lioles fire them. The ſpikes end of Ir 
muſt be like Deaths. Arrow heads, -five or -{ix ſtirts4 
pricce, to hang intheſayles, or. ſtick in orupon any plaq 
affigrel; and remember inthe arming, to leave a nod 
ro throw him bcing fired, our of. your hand. 


To make Powder -pots. Ca 


Jr are made of black Porters clay, or thick glaly th 
round Bottles with. cars to tye matches, lightedi 
both ends, the pots or glaſſes are to be filled with d! 
fine powder, and thrown upon the decks,or other whett 
«which will much prejudice the Encmy, and many tia ” 
fire there, own Powder-cheſts. 


6 Tomake Powder-Cheſls. | 
: | os xd to be made firſt of three boards, two to 
E- be nailed together like -the ridging of a Houle, 
and one longer and broader to the bottom thereof : 
# berween which three boards put your Cartredge, then 
ous make it up like a Sea-cheſt , 'and fill it with ſtones , 
all :nails, and what ſuch like you will : then nail the co- 
uſt yer on, an4 the ends to the decks, in--f1ch a place thar 
cold -you may fire the powder undernear 5h a hol 
| madetoput a Piſtoll in, Wh 


Tomake Roch- Sulphur, 


ing them well rozether ; to which put one pound of 
-molten ſuer, ſo have you made good Roch-Sulphur. 


A true Receit of a Compoſition that will burn and 
feed upon the water, | 


*Ake Maſtick half a pound , white Frankincenle., 

TL Gum, Sandrake, Quicklime, Brimftone, Bitumen, 

Camphire, and of the beſt and dryett Gunpowder, of 

cach of theſe one pound and a half, Rozen*one pound:, 

Salt-peter four pounds and a half, mix them-all' roge- 
glaſy ther, and you have your deſire, 


wed EP _ oh 
then A Receit of a Compoſition that will burs 

yhett under water, PT 

tine} YPAke Brimftone one pound, Gun-powdet ten oun- 


ccs, Of rhe beſt Salt-peter you can ger, one your 


I ee area 


 Och-Sulphur is made , one pound of Suip7. 
molten on a flow fire, and one quarter of a pounu 
of mealed Powder put thereto by little and little, and 
in the cooling put three ounces of Corn-powder, mix- . 
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# Compleat Caponicy,  —— 
ad 2 half, Camphire beaten with pes Are and Quid 


filverz mix chem well rogecher with oyl of Perre, or forÞ | 


want of ir, let it be Linſecd oyl boiled, until it will ſcalg 
a feather : fill a Canvas ball with this Compoſition, arm 


E--: it, and ballaſt it with Leadart the bottom, make a little | 

#  .ventattherop, fireit well, bs caſt ir incothe water, and} | 

<5 you ſhall find rhe Experience worth your labour, 

_ — ( 

| : FJ A Recett off"; (1. , "Hon that will kindle with the water, | | 

1 _— 7 y: of Tyle one pound , Linſeed-oyl threef 
Tl =—_.-. 1 Oyl ot Yolk of Eggs one pound, ney 
| j : i us Sight pounds, Brimſtone two pounds, Cam- 

l £0 Ounces, Birumen twoounces ; Mingle all to-| « 

iT gerher very well, and you ſhall have your deſire, 


How, to kxow the juft time or hour , that any quantityef « 
lighted Match ſhall do executton at the time deſpred, 


Ake our-ordinary Match which is-uſed for thef | 

3 3  Musket, rub, or bear it againſt a poſt to ſoftenit,| - 
= then cirher dip the ſame in the water of our ordinary Sale|.. ,; 
= petre.,. then dry it very well cither by the fire , or injlef *.1 

- Sun, according as your haſte requires : or elfc beat a link} 1 

Brimſtone very imall, and puta little fine Gun-powdef 
amongſt it, and rub che Match with them » being made] - 
1iquid witha little Agaa-uite, and dried as before-ſaid: 
then try. firſt how long one yard of this Match thup 
prepared, will burn, which imagine to be about a quat... 
cer of an-hourz andif one yard will burnfo long, xd © 
four yards will be juſt an hour : Take therefore as, 
of this Match as will burr ſo long a5 you will havet 

bh to be ere your VWork ſhould fire; bind the ohe endif: 
SY your Work , lay looſe powder well dried under , and 
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for Þ ſo that one part of it rouch not another, and fire it... 
ca 
2 | = Foy Fire-pikes 4 pound apiece for one doz2n, = 
tle} powder 20 pound. Powder 48 pound, | 2 
and perer-roch 5 pound. |Peter-roch 16 pound, 
Perer-meal 5 pound. {Pitch 2 pound, 
Sulphur z pound. Rozen 2 pound, : 
ter. | Rozen 2 pound 5 | Turpentine 8 pound 5 | 
Turpentine 1 pound. | Liaſe,. © ound, ; 
href Lin ced-oyl 1 pound, [rain-0, > ava 'BY- 3: 5 
415 —_— BEST 
newt Sum 38 pound 8 ounces, Sum totas an az nl 
-Alll- For arming. For C@ai.ge . _ MJ 
[1 to- Sulphur 6 pound. Pitch I4 pound. . SS ? br OY E 
Turpentine # pound, Rozen 2 pound, 
Thread 4 pound, Sulphur 8 pound. 
of 4 Sum Topournd; Canvas 4 yards. _ 
. For Arrows 2 dozen, cach | Small Marl z pound, 
} IT pound, | Sum 31 pound * ; 
' the] Powder 12 pound. For 1 dozen of pots , cach | 
nit Sulphur 4 of a pound. One 1 pound 4 I 
alk ,Rozen 3 of a pound, Þ | Corn-powder't pound £ = 
'fief © Rochzpeter half a pound. | Scrp. powder g pound, P57 
ith} Perer-meal 2 of a pound, | Sulphur 3 pound, 5. 
yder | Sum 14 pound 3 quarters. |Pcter-roch 1 pound and + 
For Coating... *_ | Sum 15 poand, 7s 
4 Sulphur 5 pound. For Capping. | 
vi Peter-roch 2 pound. Canvas x yard. 
JF: Percr-meal 1 pound. | Okam 7 of a poung.. 
0k ©1'yard of Canvas & Marl. | Sulphur 7 pound, 
wel: . © Sum $ pounds, | Packthred 1-ounce.. - 
cil © -For2-dozen .of Ball{ wer- þ__ - Sum 1 pound. g ounces. 
ur works of 4 pound aÞicce: | RE EF 
and Do ol SHINS hs | I 2 A 4 
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A ſhort View of the Chieftft: 


; Heads which are-contained 1n this 
-/  þ Book of GUHNMNE KY, Viz. 
We 1 þ Trſt f the Principles of Philoſophy fe to bf, 
Ws 6 known. - Pag. i} ,, 
| FS  Atablef;; the Square : A table of Cubes,  pag.th yok 
8! - 1 | How to extract the Square root, pap. 
3 10- How to know the neareſt root of a number not ſquare.” pag, 
[8 | "nl Fowr' ſeveral Queſtions upon the ſame , and all fully a 
\ FSR ' ſwered. + Page 4, 5,6 
| IMP. "How to extraft the Cubich. root, wyb the manner bow it 1 
1-1 } robedone. Pag. 17, 
i804 How to find the neareſt Cubick.root, and uot cabital, pag, $ 
'8'- |} | A Queſtion of two Cubes, Pap. 9 
VT BE | 4 _Oueftron ashed about a Gun. Pag.ol xx 
{1 | XR A Queſtion of a Bullet,  » "Pas 
Li-13 18 How to turn a whole number.into a fraft0n. . pag. 10] 5 
or A Queſtion of whole numbers and frafitons. pag. 10| x; 
5) 7 [1 How you may Geometrically find the Diameter of any Bull} 
W438 that weigheth twice ſo much as a known Bullet, pag. 11] 
#7 1 [28 Then to prove #t Arithmetically. *r Pag. 11 
5. |: | 8 3y one Bullet to know the weight of another, the Diameter || | 
{1188 LP "etl 
= \& TON Hyw bythe weight of one Piece, to.know the neight of theo} ; 
; | g ther, pag. 13 | 
ll \a 06-0 To know how manyſhots of - Powder witl ber 71.4 grand Barrel 
| of Powder, for any Pirte. pag. 13 |. 
The: Example bow to todoi ir, aud the — pag. 13} 


0 


wy 


* 


"RE much a Piece of another bore will require. page13. | 


fndtheſuperfictes of a Bullet, Pag..13 
= "al the wetght of all Iron: Bullets, 11 Haberde- 
poize wetght, | Pag. 14. 


To find out how many ſquare tnches are coutainied in a ſolid 
| content of a Bullet, and confequeutly,, how many pound 


| wetght, : Page I 4-- 

Fo fud the true content of a circle. | pag. 15. 

f "4 trithmetically to find out the mean proportton between two 
Re 1 numbers. . - Pag..I5 


PAB. bro know Arithmetically, bow much of every ſortof metall is 
ape} '-72 0 Piece of Orelnance, A pag. 16 


\S4 o find the ſuperficial content of the bollow Concauity of a = 
J al Piece of Ordnance. pag. 17” "' 
> 3>blerw to find-the ſolid content of the Cilinder of any Piece, . - 4 
th i + pag. 17 4.3 
Br 7 Tomeaſure any ſort of Timber, Page. I7 | 

8 ShnireFrons bow to weigh a great deal with a few weights, 

$9 : | Pag.-18 

© 9] How to meaſure any ſort of Board, Glaſs, or Pavement. 

3, 9 Pag. 19: 

Te Tomeaſure Land an eafie wa)... Page. 19 


908 How to meaſure any irregular ſubſtance whatſoever, Vit. as a 
Crown, Horſe-head,or any Image,or Coucaued Prece. pag.Ty + » 
'T i How by knowing the weight of one fathom of Rope, 10 know | 
| the werght of another. pag. 20 
| Bythe Compaſ*:6f any ſmall Rope, to find the Drameter ard 

Th werght of one, four or five, or ſix times as big. pag. 21 

"| Howto know what empty Cak will carry any ſort of Oras - 
, | nance over a River. pag. 2L 

| 

. 


Hew byknowins what Powder a few Preces ſpend, betng ſel- - 

dome diſcharged, to knew how much Powder many of the. 

ſame will ſpend being often diſcharged, Pg. 2I? 
| | 1 | 
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 - concluſion, at « bot. 7 
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how much powder earn Carmon ſpent, in thi 


The proportions between Bullets of Tron, Stone , or A 


By knowing the diameter and weight of an Iron- Bulle þ a 
find the weight of a Bullet of Marble, _ pag, At 
How to know Arithmetically where to place the Trunn } 
aiiy Prece of Ordnance, WY 
How much Rope will ſerve to make breechings and tackly a 
for any Prece, FE Tht # 
7 he names of all the principal Members of a Prece of On ,* 
nance, and how they are placed. Pag.1 To 
what Inſtruments are moſt fit for a Gunner. Ie 
How to Load and Fire a Piece of Ordnance like an 4 Hi 
tiſt, pag. 
What Towder 1s allowed for Proof , aud what for Afton, jy 7 


each Prece, pag, 
IF weights, Scales, and Ladles be wanting , how my 
Diameters of a Bullet will make a reaſonable Chargel 


powder for any Piece named, Pag. 2 q 
How Moulds, Forms, and Cartredges are to be madeforu 
fort of Ordnance, Thi | 
To make Ladles, Rammers , and Spunges for all ſors 
Ordnance. | Ib 
How y2u may find whether a Piece have any flaws , crack 
or hony-comes, pag. 
To aiſpart a Piece of Ordnance. pag. yi} 
\.cometrical finding the Diameter for the werght of al 
Prev: ir enrcd, | Pag- by) 
How to tertrate a Prece of Ordnance, Ibid, 
| Preco f0rdagy when ſheis grown hot with our: 
Fats — pag. 3! 
wſonfls, maugh well direfted, to err tn 


pag. 3) 
| Il 


ey ber Bullet, called her beſt Random. pag. 38 
A table truly proportion'd for our Eng liſh Ordnance, P. 39 Tp 
A table of Randons for the ſix firſt potnts of the Qua" A 


bt 
0r I 


alle | arant. IE | | Page. 4 L Is 7 
29 A table of Right-Ranges , alſo the uſe of the table , witha * 
-unil plat example, Pag. 4L 


14 of ſhooting at random at a Mark beyond the right line of 
tack] te Pheces reach , or right range of the ſhot ; aud alſs of 

I the =vX range of any. Piece at every degree , with the 
4 ' exampte. "A2 | \4 
Ko. To (ro, fole therange of bis Ptece encreaſeth from ae to - 

Ind degree. pag. 43 
- an 4 Haw to find the right line or right range of any Bullet for 
pag.of fv) elevation , by any one r1g bt or dead range gtuen for 
ton, id the Prece aſſigned. " Ibid. 
Tamake a good ſhot in a Piece not truly bored, and to know 


o \ 
a how much any Piece will ſhoot amiſs, the metall thicker of 
aro oe fide than another pag. 44 
ag. 2 Taremedy a Piece not truly bored, pag. 45 
foral 70 chooſe a Piece to ſhoot at a ſingle mark , the courſe alſo to 
Thil #2 obſerved therern, | Ibid. 
ſors d Paving found the fir## ſhot fanlty to the right or left band , 


Thill over or under, to amend the next time, and make an effe= . 
nal ſhot. lbid.. 
Hop to plant Ordnance inſecret and double batteries , ſo they. 
7 lie not be eaſily diſmounted. | | Pag. 46 
of un Tomake aſhit inthe night at a. mark ſhewed you 13 the day; 
. and how topreparefor it, — Ibid. 
thi} 70 make a good ſhot at an Enemies liabt in a dark night, not 
baving any Candle or other light by. pag. 47 
g. of How to order a Piece, to make a good ſhot at a moveable 
P inh Hark, as at aShip ander ſatl ,Boak rowing, or Horſeman 
riding. Ibid. 
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'To ſhow ks than ordinary in one and the ſelf- [an ame! 


with the like quantity of powder and ſhot. 


Of Powaer and Match, and bow to refine Salt-peter wet pf b 


To know if Salt-peter be wellrefined. | : 


Severall wayes to know whether Poder be decayed ug 


ifs: 
Torerew Pewader OY ed 1npart., | Page [.. 


T 
. « » 411 
: if 

$ by 


Torenew Powder totally decayed. 


Tomeke Powder that ſhall not wafte with time, pag. 9 


To make extraordinary Match to fire ajz Ordnance, Pay. 
To make a Match that will reſift fire*and water, ih 
To make a violent Match, | 


How to make ſeveral Fire-works. | pags : 
Tocharge Trunks, h  -pag.# 


To make Balls of wild-fire. Pay, i 
To make Bullets of wild-fire, to ſhoot out-of a Trunk, wht 
. will be as hard as affone, abi 


To make Hedge-hogs. PAg. i ; 
To make Powder-pots. 1b 


To make Powder-cheſts, aud Roch-Sulphuy. pag. 5 
A true Compoſition that will burn upon the Water, ol 


A Compeſitton that wall, burr under Water. pag. 


A Compoſition that will kindle with the Water, \ . thid 
How to know the juſt time or houy that aiiy quantity of a ligh 


_ ed Match ſhall do Execution at the time deſired, pag, 


ih drvers other material things. pag. 59. (4 
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